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■ NOTES BY THE EDITOR 



PROGRESS OP SCIENCE FOR THE YEAR 185?. 



The lliirteenth meeting of tho Araerican Association for ibo Ad- 
vancement of Science woa held at Springfielil, Mass., August 3 — 9, 
1859 — Prof, StepheD Alexander, of Princeton, N, J., in the chair. 
The attendance of members was large, and [he meetings liarmouious 
and inleresling. The whole number of papers regiatBred for pre- 
sentatioa vaa 108. 

The following gentlemen were elected olGcera for the ensuing 
year; President, Isaac Lea, of Philadelphia; Viue President, Dr. B. 
A. Gould, jr^ of Cambridge ; Secretary, Prof. Joseph LeConte, of 
Soalh Carolina; Treasurer, Dr. A- L. Elwyn, of Philadelphia. 

Tho Standing CominiWHO retommeudeil that a Winter Se»ion be 
held in kkdh Southern cily in ihe winter of ISCO-l. 

A new expedition, by Lieut. Gillies, to South Amorit-a, for the 
more accurate delermiualion of the Solar Paralhtx, naa recoumvndei), 
and a comuiiltee of seven appointed to confer with lum, aud further 
tho enterprise. 

The Association adjourned to m^et In Kewport, R. I., August lat, 
18H0. 

The Iwenty^ninth annual meeting of the British Association for 
■he Promotion of Science, was held at Aberdeen, Scotland, Septeu- 
Ut 1 859 — Prince Albert in (he chair. Tho nllendance. on the part 
of the members and the public was unusually ktrgc, and Ihe commu> 
nioations numerous and important. 

The meeting for 18S0 was appoinled to be held in Oxford, Lord 
Worthlesley being the President elect. 

From the report of the Council, we learn that the difllcullios which 
have hitherto presented themselves in the way of a daily photo- 
graphic reconl of the sun's disk, have been almost entirely mnnoiinled. 

" It has been found, ofter repeated trials, that the best pholograpbio 
1^ de&nicioa 'n obtained whou the sensitized plate is situated Ixom l-lOtli 
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to 1-Sth of an incb beyood the visual focus in the case of a 4- 
picture ; aad tbal when the adjustmeDt ia made, beautiful plutui 
are obtained of tbo min four mcbes in diameter, vbicb Mill bear magni- 
fying with a lens of low power, and show coaaiderable deinil 
eaa'a surfaces lii'sides the spots, whieh are woU defined. Mr. Do 
Rue, bf pombiuiDg two pictures obtained by the Pboloheliograph at 
ha inWrval of three days, has produced a Mereoscopic imnge of mil' 
luminary, which presents to the mind an idea of Bpbei'itity. Undel 
Ur. De la Rue's direction, Mr. Beekley is mailing special experiments, 
having for their object the deterroiualion of the kind of eeiisilive 
Burfkcc best suited for obtaining perfect pietures ; for it has been 
found Ibat the plates arc more liable to stains of the various kinils, 
known to photc^^phora, under the circumstance of exposure to intcnae 
nin-light, than tlicy could be if emploj'ed in taking ordinary pictures 
in the camera. Now that the photo;!raphic apparatus lias been 
brought to a workable state, Mr. Dc la Kue and Mr. Carrin^on, 
jwnt Secretaries of the Astronomical Sociel)", pro])0»e to dciote their 
attention to tlie best means of registering and reducing the results 
obtained by the inatrumeoL" 

The cuatomary review of the recent progresa of science having 
been omitted from the annual address by the jiresidcnt, the deficiency 
was supplied, in part, by addrcaaes from the presiding officers of the 
secTions, on aasuming their respective chairs. 

Prof. Owen, in assuming the chair of the section on Zoiilc^-. etc, 
noticed the pn^rcss of Natural Science in Auatrolia and the United 
Statea, as foUows : 

" But it is in the younger countries where we see an advance inoro 
evident. Aostralia and Van Diemen's Land, now that wealth per- 
mits time and luxury, have attended to Ecicnce, and in most of tha 
joamals of those countries we have original observers, and by-and-by 
we sball have the results of the study of the remarkable productions 
rf these lands made where they live and grow. New Zealand alsa 
has its scientific journal It is, however, in the New World where tlie 
greatest activity at present prevails. She has already, with credit to 
beisclf, sent oat scientific expeditions of a general cliaracter, and 
ibofo of Wilkes and Rae and Kane are well known, and huge worka 
have sprung -from each. But the bouodings of territory now claimed 
by the Amencan |KopIe have given rise to surveys and exploratory 
expeditions at home, and these are proceeding in all directions lo fix 
&e Itonndary lines, and the best railway routes to the Pacific. Natu- 
ralists and <Iraftamen accompany each expedition, the rcEults of 
which are published in reports to Congress, in which they are assisted 
by the Smithsonian Institution of Washington. But the work of the 
greatest mapnitudc and im[iorlance lo America is, ' Contributions to 
the Natural History of the United Slates,* by ^gaswiz. advertised to 
* ' ' 'a tea large volumes. Tvo vgluiaes &re the (icat ^e»i^ 
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on lh*> TestudiiiaOi or Tortoises, haTe been pHblishcd. illustrated by 
tbti'ly-four plalcs. An imporlanC part of these volumes is an iotru- 
Jjuiory Cffliy, which has •been re-publisheil sejiBralely in an 8vo 
volniuc. Louis Agassiz'a 'Etiay on Classifitaiion,' embraces tho 
wljole laiige or llie subjuct, which he treats in a wider and mora 
compreben^blc and luss meehaniL-al □:;aniier than baa biihcrlo been 
done. But while I thus praise the work, and the manner in which it 
is treated, and agreo with a great nuiiy of the positions he has taken 
lip, I must warn its readers that soniu subjects are treated in a way 
Prof Agas^iz will not be able lo nminl^n ; and that, to those who uro 
unable or unwilling to think for themselves, the author's reputation 
will prove a guarantee not altogether to be trusted. It must bij 
studied with great care and great caution. Nuverthcbss, I look upon 
it as tho remarkaUe book of the year. There is another work, upon 
a similar mibjecl, advertised, from whieh we may expect some eiirioua 
reasoning, ' On the Origin of Species and Varieties,' by Charles 

At the opening of the Geolt^cal teclion. Sir Charles Lyell 
reviewed the subject of the " Geological Ago of Man," with special 
reference (o the researches whiuh have been recently brought before 
the public. 

" No subject," he said, " has lately excited more curiosity and gen- 
eral interest among geologists and the public than the question of 
the antiquity of the human race, — whether or no we have sufficient 
evidence to prove the Ibrmcr cotixistence of Klan with certain ex- 
temal mammalia, in caves, or in the superficial deposits commonly 
tilled ' drifl,' or 'deiuvium.' For the lust quarter of a century, 
the occanonal occurrence, in various parta of Europe, of the bones 
of man, or the works of his liaiids, in cave-breccias and stalactites, 
associated with the remains of the extinct hytena, bear, elephant, or 
rfaiuoccroa, have given rise lo a suspicion that the dale of man must 
be carried further back than we have lierctolbre imagined. On the 
other hand, extreme reluctance was naturally felt, on the part of 
Bcicatifie reasonurs, to admit tho validity of such evidence, Rcuiug that 
so many caves have been inliabited by a succession of tenants, and 
liave been selected by man as a place not only of domicile but of 
sepulture, while some eaves have also served at ibo channels through 
which the waters of flooded rivers have flowed, so ihal the remains of 
living being! which have peopled the district at more than one era 
may have subsequently been mingled in such caverns and confounded 
liiaelher in one and the same deposit. The facts, however, recently 
brought lo light during the systematic investigation. Bs re[)orted on bj" 
Falconer, of the Brixham Cave, mu^, I tiiinV, have prepared you 
lo adniit that skepticism in n'^ard to the cave-cvldence in favor of 
ilie aiitirpiity of man, had previously been pnshi^d lo an extreme. 
To escape from what 1 now consider was a UgjitimnW ieivicS^wift feia. 
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iJJllW'U WKniuulated, ite were oljliged to remrt to hypothci 
- 8'Sf^ ^haogea in llio rdativc Icvcb anil drainage of vall«>; 
in short, the whole physical gcdgrapliy of the rt'spoctivo ifgi< 
■where the cavca ure aitualeU — chotipcs that would alone impty a,' 
nmolo antiquity for the human fossil remains, aud moke it firobsbl 
(hat man was old enough to have coexisted, at least, with the 
jiaji mammotL But, in the course of the laat fifteen yean, ai 
daaa of proofs have been advanced, in Fmoce, in coiifirmatmn af\ 
tniiu'a atili<iuity. into two of wliich I have pursonally examined 
course of the present summer, and lo which 1 shall oaw bri«l 
advert FinsC, so long a^o as the year 1844, M. Aymard, an ominvnl 
paleontologist and antiquary, published an account of the diacoreiy, 
in the volcanic district of Central Fnuice, of portions of two htiitwa 
■kelotons — the skuUi, icelh, and boues — imbedduJ in a volcania 
breccia, found iu the mountain of Deniae, in the environs of Le l*Ilf i 
en Velay, — a. breccia auterior in dale to one, at IcasI, of the latelC. 
eruptions of that volcanic mountain. On the op|>ojitc side of tWl 
Eome hill, the remaiiia of a large number of mauinmlb, most of them 
of uxliiivt sjicuius, have been detected in lufaceous itrdta, believed, 
and I thiidt correctly, to be of the same age. The authenticity ot 
the human fossils was from the first disputed by several geoloi^"st»^ 
but adnutted by the majority of those who visited Lc Puy, and saw 
with their own eyes the original specimen now in the museum of thai 
town. Among others, M. Pietet, so well known to you by his excel- 
lent work ou Falieontology, declared, aUcr his visit to the spot, hia 
adhesion to the opinions previously expressed by Aymanl. Mjs 
friend Mr. Scrape, in the second edition of bis ' Volcanoes of C«i»- 
tntl France,' lately publbhed, also adopted the same conclubion, 
although offer accompanying me this year lo I^ Puy, bo bus toen 
reason to luoilify his news. The result of our joint examination — 
a result which, I believe, essentially cinncidos with that arrived at bjp 
MM. Uebert and Lartet, names well known to science, who hava 
abo this year gone into this inquiry on the spot — may tlms lie staled. 
"We are by no means prepared lo maintain that Ihc specimen In the 
mnseum at Le Puy — which, unfortunately, was never seen I'n tilu bj 
any scientific observer — is a fabrication. On tho contrary, we incltiic 
to believe that the human fossils in this, and some other spctioieni 
from tho same hill, were really imbedded by natural causes in Ihcii 
present matrix. But the rock in which they are entombed eonsiiitf 
of two parta, one of which 19 a compact, and. for the most part, thinly 
laminated stone, into which none of the human bones penctrati 
Other, eontaininit the bones, is a lighter and much more porous stono, 
without lamination, lo which we could find nothins aimilar 
nountwn of Dcnisc, although both M. IleWrt nnd I made 
excavations on the alleged site of the fossils. M. Hebcrt, tlierelbre, 

!il lo me that this more porous stone, which resembles 
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anil mineral composition, tbongh not in structure, parta of the ("eniiine 
old breutia of Duniae, may be made up of the older rock, broken up, 
and afterwards rc-depoailed, — or, as Iho French say, reinani\ — and 
llii^refore of much nuwer (Into ; an hypotlicsU which well deserves con- 
tiileration ; but 1 feci that we am, at presf ut, so ignorant of tbe prei-iw 
circumsCnncca and poeiiion under which these cclcbraU'd human fbnib 
were found, that I ought not to waste time in «piH:t)]aIing oa tbeir 
probable mode of iutenncnt, biit simply state that, in my opinion, they 
ttlTord no demonrtralion of Man hoving nitnessed the last voltanic 
enipiJons of Central France. The skulls, according to the judgment 
of most competent (vdeologists who have yet seen tlipm, do not seem 
to dupart in a marked manner from the modem European, or Cau- 
' ^l^iIll|. type, and ihe human bones are in a fresher stale than those of 
111' Elejihru laeritlionala and other quadrupedj found io any breccia 
I I Denise which can bo referred to thu perioil oven of tho latest 
i<>)oanic eruptions. But, while I have thus failed to obtain sabs- 
fliclorj evidence in favor of tic remote origin assigned to the human 
fbadls of Le Puy, J am fiiUy prepared to corrnbontte the conclusiona 
which have been recently laid before the Koyal Society by Mr. 
Prestwich, in regard to the age of tho flint implements associated in 
undistarbed gravel, in the North of France, with the bones of 
elephant at Abbeville and Amiens. These were first noticad at 
Abbeville, and their true geological position assigned to them by M. 
Boucher de Perthes in 1849, in his ' Anliquil<.-s Celliques,' while 
lliose of Amiciu were afterwards deseribod in 1855, by the late Dr. 
ICigollot For a clear statement of the facts, I may refer you to 
the ahatract of Mr. I'rcstwich's Memoir, in the Proceeding of Oio 
Ro}-al Society for 18S9, and have only to odd that 1 have myself ob- 
tained nbundjincc of Flint Implements (some of which are laid upon 
thu table) during a short visit to Amiens and Abbeville. Two of the 
worked llints of Amiens were discovered in the gravel-pits of St. 
Acheul — one at the depth of ten, and the other of seventeen feet be- 
low the surface, at the time of my vi^t ; and M. Georges Pouchet, of 
Booen. author of a work on the Haces of Man, who haji since vi^ted 
tbe spot, has extracted with his own haathi one of these implements, 
OS Messrs. Prn<twii;h and Flower bud dooe before him. Tbe stratified 
gmvcl resting immediutcly on the chalk in which these rudely 
liuliioncd instruments are buried, belongs to the pout-pliocene period, 
all the freshwater and land shells which accompany tbcm being of ex- 
isting species; The great number of the fossil instruments, which hdvo 
been likened to hatchets, spcar-hcads, and wedges, is truly wonderful. 
More than a thousand of them have already been met with, in tlie last 
ten yenrs. in the vnlloy of the Somme, in an area fifteen miles in 
length. I inter that a tribe of lavages, to whom the use of iron was 
unknown, made a long sojourn in this rcginn ; and I am "CiTOi\tii«A cK 
• large Jiidioa mouOd, vbteh 1 uw ia SL fikmonSk "UiasA, '\«. 
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Georgia — a mound ton acres m ares, &ad baving an average height 
of five fcft, cliiofly composed of (■afi^away oyster shells, tlirouglioul 
vblch arrow-faeads, slono axes, and Indian poUitry arc Uispersud. If 
the neighboring river, the AlataraBba, or the sea which is at hand, 
■hould invade, sweep away, and stratify ibo contents of this moui 
might produce a very analogous accumutatlon of human implements, 
unmixed perhaps wiib human bones. Although the accompanying 
shells are of living species, I belicvo the antiijuily of the Abbeville' 
and Amiens flint instruments to be great indeed if compared to the. 
limes of history or tradition. I consider the gravel to bo of Suvia- 
tile origin, but 1 could detect nothing in the structure of its sevenli 
parts indic^ng cataclyanal action — notliing that might not be due lo 
BQcb rivcr-flooda as wo have witnessed in Scotland during the lost hal^ 
century. It must have required a long period for the wearing down ot 
the chalk which supplied the broken flints for the formation of m> 
much gravel at various heights, comctimes one hundred feet above tW 
level of the Somme, for the deposition of fine sediment incladinf 
entire shells, both terrestrial and aquatic, and also for the dcnudalio 
which the entire mass of stratified drift has undergone, portions hav 
ing been swept away, so that what remains of it oDen tcrmi 
abruptly in old Tiver-cUITs, besides being covered by a newer unslratM 
fied drift. To explain these changes I should infer considembllf 
oscillations in the level of the land in that part of France, — sloi^ 
movements of upheaval and subsidence, deranging but not wbolljt 
displacing the course of the ancient rivers. Lastly. Ilie dieappeapi 
anoo of the Elephant, Bhiiiocero*. and other genera of quadruped* 
now foreign to Europe, implies, 'in like manner, a vast lapse of age* 
aeparating the era in which the foiifil impleuients were framed ai 
that of the invasion of Gaul by the Romans. Among the problei 
of high theoretical interest which the recent progress of Goologj- at 
Kalural History has brought into notice, no one is more prominent; 
and, at the same time, more obscure, than that relating to the origii 
of species. On this dilhcult and mysterious subject a work will ver 
shortly appear, by Mr. Charles Darnin, tlie result of twenty ycara o 
ohaurration and experiments in Zoiilogy, Botany, and Geology, h 
trhich he has been led to the conclusion, that those poncre of natut 
which give rise to races and permanent varieties in animals an 
plants, are the same as those which, in much longer periorls, produce 
•p«cie8, and, in a still longer series of ages, give rise to diflcre 
rf generic rank. He appears to mo lo have succeeded, by his In 
tigations and reasonings, to have thrown a flood of light on n 
classes of phenomena connected with the affinities, geographical distri- 

and geological succcasion of organic beings, for which i 
other hypotliesis has been able, or has oven attempted, to accout 
communications sent in to this Section, 1 have rcceivi 
£1x0 i>T. DawKin, of Montreal, one confiiming the discovoiy which 
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a wwl I fhnoerlT announced, of a land Aoll, or piipn. in the toal 
tbnnation of Novft Scotia. Wlien we tonlempUlo Itio vaBl aeries uf 
TniTmatioiM ioterrening liefween the tertiary anil farboiiilcroua slrulii, 
dl destitute of air-breathing Molliisca, at least of the terrealiial cliwa, 
iiich a diaeovQTy affbnls an iiiipnrtaiit illuslraljon of ihe extreme 
dc relative nesH of our gooli^cal rcconls. It bna alwa}'8 appeared to 
me that the advocatea of progreeeive doTelopment ba*e too mui'h 
orerlooked ihe itaperfoclion of these recon!«, and that, (.-ODseqacnlJ/, 
a large part of ihe gtaeralizaliooa in wbii'h they have indulfreil in 
regard to the first nppearanro of the difi'erent clatnea of animola, 
e^WL-iolly of nir-brcailn'Tf, will have to be modified or abaadonsd. 
Ner^rthck'ss. ihat the iloL'trine of pn^^ressive development may cou- 
n it the genua of a true theory, I am far from denying." 
: of the most interesting of recent contributions to Chemical 
'luoir by the trell-knotrn Swiss Chemist, Sebonbcin, 
I the result of twenty ytare study rf onygen." The (irinuipal 
whii'h he desires to establish are as follows: lie recognizes the 
;cn in three conditions. One, ordinary oxygen, that 
which wo respire from the atmosphere ; the two other kinds are two 
tonus of axone, whii-h buar the same relation to cath othur that the 
two forms of electricity possess. In fact, saj-s Schonbcia, we form 
ordinary oxysen when we bring these two kinds of ozone together; 
and, on the other liand, ordinary oxygen is destroyed when, by any 
^^^veii chemical action, one of these two allotropic modifications chat 
^^^MMM it a removed. 

^^Hne tcndcory. on Ihe part of the two modifications, to be produced 
^^^■M ordinary oxygen, explains certain eSects heretofore called 
^^HWyffe, which have been unai-toon table. Thus, peroxide of barinm 
and oxygenated water, being acidified by uilric acid, are reciprucally 
ilcromposcd, giving rise to the formation of water, protoxide of 
bkriuin, and ordinary osygen; under similar tireumslancea, permang»- 
nale of potasaa is reduced to maDganic oxide, and chromic iw.nd be- 
comes oxide of chrome ; that is to say, these compounds are deoxi- 
dized in the presence of an abundant source of oxygen, and prei^isely 
t of that [(articular form of oxygen, or ozone, whose 
HiRing properties are effective in the direct oxidation of the least 
"'nble bodies, such as nitrogen, winch is, as we know, directly 
Ibrmed, under the inflaence of ozone, into nitric acid. These 
ontradictory, are thus explained by Schonbein : A com- 
Migly oxygenous can be decomposed in the pruaencc of 
n compound, rich in oxygen, whenever one of the compounds contains 
liiygen in the condition that may be cdlod poxilive, and the athur 
ill that which may be called ne^odW. The result of this dccompow- 
'ion Is oniinary, or nru/ral oxyaen. It is thi». moreover, which ia 
'ilitiiin«l, when we cxfRirimetit with ozone oSinirn-d with phnl■^lhomB 
)>y the actiuD of o:^^uized water — the produ«l Win^ ^ta 'wtljw w 
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onUoaiy ox}'gcn. TheKfore, in order tbaC taotte or niuccnt osygeilf 
obtnineil hy (ihnapliorus, abould act aa an energutic oxidizer, i( is ni 
lary thiit it sliould not be in p^e8cn<^e of nasocnt oxygen produced frxii 
oxygenized walcr. Tbu», an acid loses ita a<:id properlii^a in preMOC 
of a base, and reciprocally ; and oKone, afl'euted with a ugn -' 
ila oiidiiing properties in the presence of OKone of tbo «igii 

The new classiiication of Reptiles, as proposed by Prof. Uwen, i 
a pttjier laid belbre the British Association at its last Di«uling, n 
n-jiarded as one of the most important of recent contributions ti 
Karural History. The sub-class of Reptiles, which was forme 
divided into four orders, the Professor novf pro|)osua to divide ii 
thlKeen. This revislun has resulted from the study of ihu fosal IcK 
which have bofn found in such abundance in the aeconUary stratA tt 
the earth's surface. At the head of the Reptile Orders he placea 
exdnct form, — Archegosaurus, — and in the lowest Order ihe Brt 
chian Kepliles (Ibe loads and frc^). He still retains these amanj 
the reptiles, on account of the difficulty of distinguishing betwe 
them and the Chplonla. or tortoises and turtles. At the same time, til 
Professor acknowledges his inability to di.'tinguish between the E 
traehia and the next group of animals, the Fishes. 

The investigations of Prof. Faraday on Eleciricitj-, recently ca 
municaled to the public through the Royal Insiiiulion, seem 
timost conclusively settle the question as regards iLc nature of t] 
subtle agent, and roust be considered as one of the memor^ 
acicniifiu incidents c£ the year. 

Daring the post year (he Exploring Expedition, despatched tn t 
jpringof IB53, by Lady Franklin, under Capt. McCliulock, R. 3 
has returned, bringing relics, and definite information respecting t| 
lo*t navigators. The details of the expedition are briefly as foUom 
— " Afler visiting Bcachy Island wl^ere it was known Sir Jo 
Franklin passed his first winter, Capt. McClinlock continued 
course down Peel's Sound, in the direction of the rougneliu pole, a 
established his winter position at the entrance to Rellot Strait, is 
mug harbor, which he called Port Kennedy. To Lieut Hofatoa 
•IbiKei] the search of the western shore of Boolbnia lo the nu 
pole, while he himself went southward, toward Ihe same poi 
the hope of communicating with the Esquimaux, and obtaining sui 
information as might lead us at once to the object of our i 
Mis success was quite complete, and entirely jutlilied his foresi^h 
Ho started on the 1 7ib of February, and in eleven days be fell i 
with a party of the natives, from whom he learnt that, several yisars a^ 
« ship was crushed by the ice olf the north shore of King Williai 
Island, but that all her people landed safely, anil went away to I 
Great Fish River, where tlicy died. From Ibis band of Esquima 

obtained many relics. On a scuond journey, a month later, he a 
[ vith other natives, and from them received information of anotli 
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ship having been scon off King William's Island, whJiL'h drifted ashore 
in th<i autumn of iho Eome year — 1848; and tUat Dutiiy of the 
white men dropped by the way, as they went toward the Great 
River. Continuing his search, he found, on the 2-lth of May, about 
len miks eastward of Cape Ilersebel, on King William's Island, a 
Lleachcil skelelon, around whii^b lay some fragments of European . 
clothing. "Judging from his dress,' adds Capt McClinlock, 't\m 
unfortunate young mnn was s steward or offiecr's servant, and his 
portion cxncily verified the Esquimaiix's assertion, that they dropped 
as they walked along.' Lieutenant Uobsoti was even more fortunate 
than bis commander. After parting from him, he made Ibr Cape 
Felix, the northi^rn extremity of King William's Island, where he 
found a c^m, about which were relics of a shooting or magnetic 
station, and among them a boat's ensign. A few miles to the south- 
ward, Dpon Point Victory, he came upon another cairn, where a vast 
qnantily of clothing and stores lay slrcwed about, as if here every 
ai'licle was thrown away which could possibly be dispensed with ; 
{Hi-kaxes, shovels, boats, cooking utensils, ironwork, rope, blocks, can- 
vas, a dip circle, a sextant, engraved ' Frederic Hornby, R. K.,' a 
small medicine -chest, oars, elc. But among them, and more interes- 
ting and precious than all, was a record, daled April 26th, 181S, from 
which, and from a duplicate found soon after, they learned that the 
JSreiiu and Terror [HiBjed their first winter at Beacby Island, after 
having ascended tlie Wellington Channel to lat- 77 deg. N., and 
returned by the west side of Comnallis Island. When the spring 
opened, the hardy mariners struggled southward, making for King 
Wdliatn's blond, hoping to reach beyond it the continent of America, 
and thus open the long-sough t-for North* West Fa^eagc. Their efibrls 
were, however, in viun. The iee-fields which flow down between 
Melville Island and Bank's IsLind, and block ap the narrows about 
King William's liland, caught them on the 12th of September, 184C, 
in lat. 70° 5' Nt and long, 98° 23' W. From this position the ships 
never escaped, except to drift a lew miles further southwards. Here, 
also, on the 11th of June, 184 7, Sir John Franklin died — not, we way 
hope, of starvation, or with any fearful foresight of the late that was to 
iK-'fall hii companions, but quietly and peacefully — worn out wilh 
arduous labor, yet full of hope that his task was ahout to bo accom- 
plished, and with the cherished and consoling conviction that they 
who bore his last words to those he loved at home, nonid carry, altio, 
the new* of that succea to the very brink of which he had led them. 
Oa Ibe sad of April, 1848, after another season of dreary waiting 
and mffering. which will never be told, the remainder of the olHi^crs 
and erew, one hundred and five in number, under iho command of 
niijrt. Crosier, abandoned their ships, five lengups N. N. West of Point 
^'iiiory, on King William's Islnnd, and started for the Great FiBliB.\\ct, 
The toul loss by di-vuhf ia' tlte expodttloo, up Id tiut AaU^^'wiiaiv 
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officers and fil\ecD men. In atlempting to reach tlic Great Fhh Biver, 
t)ie wholQ partj probably perished, as the natives eaiJ, 'droppiii| 
^wn by tiiu wny, ono tiy oni:.' In their further jounn'ys, Lieol 
lliib«)n and Capl. Mi-CIintock fell ' in with a. boat, nhith ihe sufTen 
Lad abandoned, with its bow turned toward tlie ship, and iu it we 
two humaD sketctons, one in eaih end. Two guna stood againat I: 
liiia, loaded, and a barrel cocked in each. Theru whs fuel in abu 
dunce about her, but no food, and no remains of any. except Eome I 
■ud c'bocolate. They found in her, also, Ecveral wotthcs, and tome i 
yttr spoons and forks, and plenty of ammunition. But guna and powd 
were as useless ns fuel and forks, where there was nothing to k 
And here their lad story ends. Tlut wilderness Is niarki^d, perhaps 
£>r many a mile with other bleaching bones, and latlercd relios. as ibi 
waudercrs fell, one attvr the other, in their horrible and hopelM 
march ; but no pioun hand will ever gather them together, and 
them Christian burial — no friendly and pitying eyes ever drop a 
upon thcm.~ 

Some years since, the Duke of Lujnes, a distinguished Fread 
photofimphic amateur, instituted a prize, under the auspices of tbi 
French Academy, for the discovery of a method of producing [:' 
graphs by the use of carbon alone (neglecting salts of golil, sUvi 
and other melaU), this being the only material which, snbiiiittvd I 
the test of time, has (raneinilled to us. without ehangc, records almc 
80UO years old. The Cajnmission of the Photographic Society, Ear 
to wham the applications for the prize were referred, have recent 
reported that they are unalile to announce a full success, and, ther 
fore, adjourn the dct^i^oii for three years. The desideratum a 
obtain a coaling of carbon in a manner analogous to that from slv* 
or gold — namely, by reduetioo. But chemistry, as yet, has failed k 
discover a process for the reduction of carbon compounds, and phafe 
graphers have resorted to animal-black, which they have applied, 1| 
«ny convenient manner, to plates previously exposed lo the tw$ 
From Ihe many contentants of the prize, the Conunission esteen 
two meuHurs presented as worthy of reward ; and the foUowtn 
riaami of ihese a given by M. Nickles, in his correspondence wiS 
SiUhnan'a Journal : 

McssT). Gamier and Salmon. Ihe authora of one of Ihese mcmoii% 
cover the face of paper with a film obtained froni an intimate mixtu 
of Hchromate of ammonia and albumen. This coating is dried I 
heat, and exposed to the sun in a frame covered by a glass positivt 
The picture appears in a yellow-brown lint, which beeomea t 
intense by a gentle warmlh. The sheet Urns prepared is fised on I 
planchctle, ami covered wilh finely powdered ivory-black, the conliii 
being made even by a stnmji of coKon. It is next delached aa 
|>lungi'd in common water, the image uppermost, and there gent]i 
joored at iolervali for a c|uancr of tut hour. The wal 
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drawn olT, and tlie picture RcrTcd in a balh composed of fire parts of 
concenlrdlvd sulphurous at'id diluted in 100 pnrla of water, moving it 
about, u bcrorc, at JriterviLls. After tlii»i double prO(.-ess, the carbon 
kliniHt entirely disappear! from the lights and cli'ar spai'cs, while it 
rcnuins in (luantities praporlional to tbn greater or lesa inlcn^ty of 
ai'tion of Ihc light upon the other portions, and thus the proof fiuollj' 
reprodiKCS die positive, but not perfectly, since the lighlaand lanlf 
tints are not pure, anil tlie blacks lock somewhat of brillianfy and 
pcrfectneas. llut llie process is simple and good ; it remains only to 
perfect it. 

M. Founcy, another competitor, operates a, Utile differently, but 
fibuius results equatly sat iaf hi' lory. His prcN^ess diO'ers in applying 
carboo bulbre exjiosure of the proof lo light — the sensitive coalio;; 
Ing formed at onec, of btiliroiuate of potassa, (!um arable, and 
leij divided earbou, exjx>sed not under a poslive, but under a 
! plate. On removal, the plate is placed in n balli of pure 
i ftfler five or six hours' immersion, he washes uiidor a Elruotn of 
n water, and the carbon po^tive is obtained. In ihlu process 
nipulation is a litdu enuer and more simple. The use of a 
'e suihorized the expectation of a better result ; but the expo- 
la lotiger than in the mode of Garnier and Salman, whose use of 
Kpotitire avmds the chances of accident which attend the ncgallvQ 
9 in the hands of the operator. Messrs. Pouucy, Gamier, ami 
), sliare the prize with Mr. I'oitevin, who has tlie merit of aiiti- 
g these photi^raphers, whose methods are ouly au advance on 
IS which Mr. Poilevin published in 1856. 
It to enable the public to derive full adTanta};e from the 
rapbiu negatives made olfiiially for the British Government, 
e and valuable objects iu public and other collections, British 
BJgn, the Committee of Council on Education, for Great 
I, has caused an office for the sale of photographic impressions 
1 such ncgalivi^ to be established in London. Photographic 
jpl)v«H made by order of the Trustees of the British Museum, and 
* e War and other Government offices, will also be sold. Tint 
fbr unmounted impressions will be as follows ; A single impres- 
a, QiD dimeosions of which conlainless than 40 s<iuaro inches, — «.^., 
; 7 inches, or 4 X 8 inches, — 5d. Above 40 square inches, 2lti. 
ktttil bo added to every 20 square inches or under. A detailed 
' f tl>e objects photographed is printed, price 2d. The dcpart- 
: does not charge itsvlf with the mounting of impressions, as lbs 
ie it able to do this for Itself 

och importance bos of late years been attacbed by astroncnners to 

lOtloD of calaloguea and charts of stars In the vicinity of the 

B region of the planetary Iwlles, The fised poiuts itVufc 

B aro thus dc((>rj!ji(ri>d and mapped, not tn\\>f sevse «a ij^^ 

"'o plnevB of the moving bodvca c£ out 
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ibcy uUo aflbrd most imporUnt rauilides for ihe ilis«)»ery of m 
plaDcts. They enablo us to dutcrnuno the varialjon anti tlie pour' 
of a moving Ixxly by a sim|>tc nuL-nmctrioal mtasurenwiit, or e 
by ocular triaiigulatlon, and so render much uioro uasy Uie ilutM 
of tliose regular variations of place irblch enable us to pronounce 
moving body to bo a planet. Induced by tLcse conwleration*, < 
B^mulated by zeal for ths vlvaaccuieut of bin favorilo science, II 
Cooper, of England, aome eight ycara ago, undertook the fonnidafa 
taak of determining the position of all the Mara in tbo neighl 
of the ecliptic to the twcUlh majiniludc ineluflive. Mr. Cooper'a Q> 
k^o now extend* to five volumes, and is the rcsuU of upwarda 
7j,000 observations carried on uniDterruptcdly during eight yet 
or at the rale of 9000 observatioQB per annum. A nugular cinm 
stantc attended Iliu progress of this great undertaking, namelXi < 
diaappearanue of about seventy-seven stars irhieh had Iwan pieviM 
observed, and wbosc positions had been noted. Of these, Stij t 
been catalogued by Mr, Cooper in the earlier part of his tabor^ 1 
Then aAcrwards sought for, were not to be sccu ; the others had be 
noted in tlie catalogues of foreign astronomers. This remarkable t 
of (he diitappearauL-B of stars, recently observed, has been 
by U. Chacomac, of I''rancc, nho has publialied eighteen ehattil 
the positions of eeliptic stars. It is of course possible that soma (SI 
of suppoecd disappearance ma; only be apparent, and arise from 
errors of former obfcrvcrs, and perhaps, also, by Ibo disTO»eij 
the small planets situated bcttveeii Klars and Jupiter, whicb, at i 
time of observation, vere mistaken for stars. But the greater nil 
bor are, undoubtedly, real disappearances, which can only bo i 
counted for by an actual vaiiability in the stellar sjslcuis, * 
periodical or olberwise. The number of known rarialJe stars — tlu 
namely, whose brightness alternately increases and diminisIiM 
regular intervals — has been greatly augmented since the atlentJofi 
astratiomeni has been directed to stars of inferior magnitude ; and]| 
Dot improbable that the stars which have disappeared belong to | 
(dass, and that they will, consequently, be found to relippear at 
ibture time. But it is highly improbable that all are of this 
and, theretbre, destined to become once more viidble. If, on 
cotitiary, it be found that there are no permanent changes iii 
stellar system, which are not compensated by opjKwile fluctual 
these gbservations of Mr. Cooper, oiid others of a similar kind, 
I by olher astronomer*, acquire an importance far beyond tliat bi 

> their immediate object, — opening up, in fact, a new field 
Bctronomical inquiry, and new motives to lUligence and accuracy 
Ihe arduous duly of mnpping the sinrs. 

At the mecling of the American A^eoclalion, Springfield, ISJ 
Prof. Henry stated, that at the present time most of the telfgraphi 
eompamcs sonlh of New England and cast of the MIsstsaL^di scad 
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ibe SmilliEonian Institutioti neather reports every day. Wlien these 
nrc received, a man itiJlcales tlie weather upon a large map of tfae • 
United Stales, hun^ in the public liall, by means of a, synlem of 
tunall tanU and jiiJis. For exeini|ile, a greeu card was bung over » 
point where it was snowing; blatk, where it was rainiog; brown, 
where it was cloudy ; and white where it was clear i and by this 
means an olueryer wad able to see at a glanue the exact «tate of (he 
weather over nearly the whole of the United States, at the Kuao 
hour Ab the storms of the United States generally travel east, they 
wi^re enabled, from the meleorological reports at 9 A, M., in Cincin- 
nati and upon the Mississippi, to predict the slate of the weather in 
Washington twelve hours in aiivance, and could thus anDOUOce or 
postpone their evening lectures, in eonforiuity with the weather. 

Under the aus|iices of the Smithsonian Institution, Mr. Ueech has 
been for some line engaged in investigaiiiig the subject of the 
[mrtial absorption or e^itinction which the raj'a of solar heat experience 
in pas»ng tlirough the atmosphere to the surface of Ibo earlL The 
phenomenon is one of special interest, and various instrument* have 
been devised for its measurement [ among which the pyrhelirancter 
of Pouillet, aud the actiiiometer of ilerschel, may be mentioned. 
The observaUons with these instruments, says Mr. Meech, are cor- 
taiiily valuable and instructive, but, with one very doubtful exception, 
thoy fail to exhibit any distinct law. The law of absorption not being 
obvioas <)ireclly from observation, the ample hypothesis has generally 
been adopted that equal thickness or strata of the medium absorb 
equal pro|)ortions of the light or heat incident upon each strdtum. 
Lambert, LapW'e, Pouillet, and others, have exjiressed this assump- 
tion in an analyliu form, which applies very correctly at hi;:her 
kliiCudes and near the zenith. For low altitudes, Laplace comtnned 
(lie mme asaumptiou with his (lieory of refraction, and derived an 
approximate expres.-ion for the relative amounts. 

But the inquiry arises, how for the fundamental assumption is 
sustained by experiments. During the trigonometric survey of 
]iulia. the aiAraoomer, Jacob, observed the extinction of light reflected 
(hrough an extent of mxty miles of horizontal atmosphere. Ilis 
results were found to correspond very nearly with the law that " as 
the Rrst clitTerenccs of distance increases in arithmetical progresuon, 
(he intensity of light diminifhes in geometrical progression." The 
experiments of Delaroche and Melloni also indicate that the hy- 
jwthesis of equal thicknesses, absorbing equal portions of the incident 
lieat, is only an approximation, which, in extended media, will 
difier widuly from the truth ; indeed, their experiments show an 
'ncreksing Gu^ility of transDUBsion through equal strata in the direction 
j vbich the rays proceed. 

D-Sm necessity of a change, therefore, in ihc iWonf of n.^^mos^^tw'nc 
t la render it oonformable to socb ■ 
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obvious, the greater [liirt of Mr. Meecli'a lime, available during the 
past jeAT, has been devoted to tliis object. The remaining diseusaon 
relative to the theory of climatic heat, of whieh thia forma a piirt, M 
yet in progress. It mny hero be stated, however, thnt, on compulinj 
by Ibis method t!ie ob^rvations given in the trBiuJatioa of Kacmlxl 
^cteordogy, p. 150, Mr. Meech shows that oot of one hundred i 
(Ipacending vertically from the zenith, twenty-two rays are lost 
Absorbed iu the atutosphcre, and seven ly-ei^ht are transmitted to 
earth's surface. The same process applied to the meiin of observi 
lions made with Hersehel's actinomcter, on the Faulbom and i 
Brientz, in Switzerinnd, Itads to proeiscly the same result who 
reduced to ibe sea level. 

The Scottish Meteorological Society offer a reward of t 
pounds (SlOf)) for the best essay on the folbwiitg questiooi : 

1. Whether the amount of Rainfall in the western parts of E 
rope, and partieularly in Scotland, is less now llian it formerly mat 

2. Assuming this fuet to be established, what are the moat probaU 
caiues of it ? 

With reference to the first of these questions, the Secretary of ll 
Society, A. Keith Johoson, says : 

" Notice n»y bo taken of the [wpular belief tlmt springs of mA 
have been gradually diminishing, or altogether drying up, espet 
in arable districts ; and of the following statement in the Report d 
the Kegiittai^ General for England, for the quarter ending JoM 
16E>9 : — 'The deficiency in the fall of t^n from the beginning of tti 
Tearis 1] iodi. The deficiency in the years 1854, IHaS, 1856, 1M1 
1898, amounting to the average fall of one year, viz., 35 incha 
Frcan a careful exanunarinn of the fait of rain (year by year) fra 
the year 1815, it would seem that the annual fall is becoming smalle 
and that there is but little probability that the large deficiency in 
be made up by excess in future years.' 

" With reference to the second ijucstion, notice may be taken c 
Ibe gupposcd effects of deep drainage and deep culture of the soil, i 
raising the temperature both of the soil and atmoapherc, ' ' 
evaporation, and in diminishing the condensation of vapo 

During the jjai-t year. Dr. W. Odling, Secretary to the Londo 
Chemical Society, has prepared an elementary text-book on chemiMi 
for the use of Iboso lecturers and students who employ, or wish 1 
employ, the unitary system of chemistry, according to which tti 
molecule of water is represented by the formula UiO. Water (lii 
becomes a unit of comparison, to which the ninjority of oxida 
hydrates, acids, salts, alcohols, elhe^^ etc., can bo refcrrei. Men 
over, the anomaly of the vapor density of water ia hereby obviatet 
and its vulume-ci|uivnlent matlo to corresfHind with that of other cot 
pound bodies. This sj stem has been made the Ixuds of elcmontA 
teaching by Professor Brodie, at Iho Uniiemily of Oxford ; by t 
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aotlwr at Witiphcster CoUp^. Ilants; and hy ita chief English 
exjioncnt. Dr. IVilliimwoni at Uiiivvraity Colltge, I^ndon. 

la llio erpclion of n nuw Maspum at Oxford Uiiivprelly, England, 
dcsignral to atFord room Ibr thi; vnrious folloi/Tions, p;:rlaiaing to tlia 
*" iral deparUneiita of natural mid pliysital gtieni'e, belonging to the 

ivenity. a carious and inttircstin}; feature baa been {DlrodDced into 

I plan and architecture of tbo buildiug. Thus, in the main hall 
Atra are, on the ground-floor, thirty-lbniB liters and thirty shales ; 
on iha u|>[ieT lloor, thirty-three piers and ninety-live shafts. Thua 
one hundred and tnon(y-Gvo nliattd surround tho court; and if wo 
include the eapitala and bases of the piers, there are ona hundred and 
ninely-one capital and bases. The material of <!a(!h of llicse ahanii 
baa licen carefully suloctod, under the direction of the Professor of 
tie«la^, from quarriea which fiirulsh examples of many of the most 
important rocks of the British Islands. Thuii, aomntencing in the 
lower HTcade, on the west ads, we have, first, a column of Aberdeen 
gray granite ; next, Aberdeen red granite ; then, porphyritic gray 
granite of Lamonna : then, penile from Cliamwood; then, mottled 
granite, Cruaehan, Scotland; then, red granite from the Isle of Mull. 
Succeeding these are the mctomorphlu rocks, the terpentines, por- 
phyries; the Eoglioh, Welch, and Irish marljlefc breccias, gypsum, etc, 
etc. In the upper corridors iJie same order is preserved, — no two 
colamns being of tlie Eame material. Furthermore, the capitals and 
liase* of the columns represent various groups of plants and animals, 
illustrating dllTcrcnt climates, and various genlt^cal epochs, ~ all 
mainly arranged according to their natural orders. A series of 
K'ulptured partrails of tlia greal in science alM) constitutes a marked 
(•■alure of the building. Jlr. Kuskin, who has taken an active part 
in the designing and conBtruction of this museum, thus sums np it* 
object : " To make Art exprotsivo rather than curious — fixed ralher 
than portable — publicly beneficial rather than privately ennrosscd, 
— to convey Irulhful information of form, and promote intelligence, 
has been attempted and carried out in the building." The expendi- 
tun: contemplated is upwards of £60,000. 

The following resumi; embraces most of the geographical explora- 
tions and investigalions for the last two years. 

The Ccographical Society of St. I'Btersburp, has sent a number of 
naluralials to Siberia ; and a learned Finn, Dr. Nordeniikiold, of llol- 
singlbrs, has pursued his observation as far as Spitjiborgen. lie tliero 
discovered anthracite coal, and such a multitude of S'als and walrusses 
a» promises rich returns to fishermen in yeare to come. He has also 
ascended the SnechiUtan Mountain. 

On the American continent, an officer of the English Navy, CapL 
PnlliHer, has been to fortunate as Ip find a passage through the Kocky 
Mountains, In Britiali America. 
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In South America, tlie Frenchman, Dr.,rin&'anl, nbo a mttleA u 
Ciudiul BoUvar, has niiilvrtoki'ti an excuraioD iiiio Ihe itiltfrior 
Veouzuelan Guj'ana, iuid Ibuoij gold to thu eouLh of ihe Ion 
Orinoco, toward the Yuruari. 

At Kio Janeiro, Mvs&rs. Caiiancma, Ijigoa. and Gon«alTO B!az, i 
prepariog for a mconil expedition into ibe interior of Brazil, wliic]i i 
alniMt euUrely unknown, and in thu posseteiiou of wild Indian t 
Thuy will have a military escort. 

Ou tbc 27lb of February last, the Sardinian traveller, Brun-Ral1e| 
died at Eharloun, on the boundary between Nubia and Abya^ 
lie had penetrated all the country bordering on Ibc upper Nile, m 
diKOvered Lalce HSo, id lat. 12 deg., and Ibe Char Keilak, or Aliaadai 
whiuh belongs to the western basin of the Nile. In 1855, he p 
lished in Paris Le IfU Blanc and Soudan. 

The Englishman, Cotilthard, died a terrible death, by thirst, io 
IQDor desert of Australia. A traveller, Babbage, found his body in^ 
thicket, and a tin cup near by, on which be had icmlchcil a few U 
with a nail, which made known the frigblful sulferinjiB ibat prcceds 
hie death. Coultbard set out with two other Englishmen, Scott m 
£rooka, who probably have perished. 

In the Southern Atlantic, iho English CapL Ctibins believes tl 
ho has, wiihin the year, found a ni'w grouji of islands ou ihu trade d 
Australian-bound vessels. 

But the great magnetic centre to which moRt discoverers instiM 
lively turn, is still the interior of Africa. Those viutC 
whi«h are roprcsuntud in blank on our maps, have been atlM:k«i 
from oU sides — cast, west, north and touib. 

The renowned Dr. Robert Livingstone is now making an ei 
in those countries which ho discovered during his long joum< 
St. Paul de Lonnda to Quilimane. • He embarked lust year. e(|uipj 
witli instruments lor making scientific observations. He will £ 
attempt to go up the Zambezu River in a canoe, which he has nan 
" Un Robert," or Robert's wife or molbcr, as ihe natives along tk 
Znmbczc have great respect lijr the wife and mother of a i 
tiiey admire. 

The English steamer, the Hainbow, sailed on the Glh Januai^ 
18S9, out of Bonny into the Gulf of Benin, to explore th 
klong Ihe Niger. Ladislaus Magyar, of Thercsio[iol, in Ilungarj 
who, after the Hungarian insurrection, became a citizen of BrtuiJ 
bos hit npon a ntlher singular but very prudent way Io penetrab 
Into the myirtcrios of inner Africa with' the grealpst pMsible safety aiu 
advantage. He has jusi married the daughter of the bhick King q 
Bibe, in Upper Guinea. lie has become commander-in-chief of, 
the armies of h!s father-in-law, and uses his aulhorily i 
soldiers to bccomo ncfiuiiinlcd wilb the countries lying in his noiglt 
boi'buod. 




^u1c< Braoucrcp, commander of the correlta Oise, \s now cxplor- 
'.e nholl}' unknown country thitiugli nlilch [he Gaboon River ruua. 

Vhe SwLtlish dlsi-ovcrer, Andernon, has travelled Ovanpo, on the 
t of Africa, soulh of Bouguclo, in ths direction of the 
Guiusnu Kiver. 

On ihe east and south coast of Africa, two English ofTjcere, CnpL 
BorlitD and Lieut. Speke, hnve fciunil and measured a great lake, 
bvtween 3 deg. 30 inin. and S deg. 40 min. south latitudu — not tu bo 
conroiinded with lalces Nyassa and L'lierewe, so much talked of in 
late yi'ars. Until this discovery, there was ground for belief in a 
^TQai. central eea in Africa, EtKlthing from 12 deg. south latitude (o 
the Ei[uator ; but this discovery is conelutive iliat the great bodies of 
water which have hitherto been discovered at widely distant pointa 
nro separate lakes. 

The Freni^h tnisrionary, Leo des Avanchers, ia travelling through 
iho country which lies to Ihe eastward of this great lake. The Ger- 
man traveller, Albert Roaclier, has gone in the same direction, having 
IrA Zanzibar with the liope of penetrating far into Ihe interior. 

Pedro de Gamitto, governor of the Portuguese forts Tete and Sena, 
on the Zambeze, ia making prepiirations for new explorations in Cen- 
tral Africa, of which he has already given such interesting dcscriplioni 
in bis book " Muata Cazembe." 

Uessagii, the Sardinian misaioaary, is now c:<ploring the interior 
of Aliyatiuia j bo, also, is Bayjisicrc. 

The Upper Nile ii the object of untiring exploration. It would 
bo Blrangu if, Iwfaru the end of this cenlury, its whole courec were 
no t as well known as is now that of the Thames, the Seine, or the 

McCarthy, son of the geographer, has it in contemplation to 
in a now track to Trmhurtoo from Algiers, where he lias lived 
uight years. According to hia plan, he will pass through Li^- 
bonlt and Goleah, then mako a circuit to the east to get out of the 
way of a tribe of Arabs who have beeu bejuggled by a new jirophet, 
and then continue his journey by Gbadamet, Gliat. and Lake Tsad. 

Other travellers, alfo, such as Capt. Magnan, Buron Kraft, and 
Yusaufhen GalUU, ore bent on discovery, starling from Algiers, or 
o^hor northern points. Asia, too, ia being exjilored by many tmvel- 
len; but as yet wo have few dermis of Iheir diwoveries. Kriel has 
by llio Vienna Academy into Asiatic Turkey. Rey ia 
some hitherto neglected portions of Syria and Palestine, 
oan scientiHc expedition is engaged in the exploralion of 
while a detachment of the French troops in Indo-China ia 
a scientific corps through that country. Many other savants 
vA missions from the Ministry of Public Instruction, or 
I Paris Museum. Beside this, the Catholic and Protestant 
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duty lo acnil home precise aniJ comprohtnsirc rllinograptiio and geo^ 
gropliic inlcllinT'ncc of the countries through which thi'y tmvcL 

IL HoL'hMeltvr, the naturalist oT the ivcont Austrian Si-ieii 
Kx|i1oratioii Expvflilion, declnreii, as the result of his obsurvations, t 
the nbuudunve ol' the ruuiains of cxiiiK-t priiuitive aniinab round irf 
AnriruliA if most sstonisbiog. While Aualralia has alwaj-s been 
i-onsidercd the nearest continent, he has met (here with the itKirf 
ancient and primitiTe forms in Flora and Founn. proving Australia to 
Im the oldest continent of the earth. While Europe ha ' 
through several earth revolutions, Australia's eonlinent, since thtf 
primeval period, hna not bwn covered with the sea, and hat devel-' 
aped itself nnili.'turbedh-. He also slates, (hat he has found in KcW' 
Zealand orcauic remains, which make him conrlade that IhcK: isUndit' 
are of a much more ancient date than lias been hitherto supposed. 

Amon-; the recent publications of the Smithsonian Institution, U 
new and revised edition of " IKrCelions for Blelenrolo^cal OtaerT»< 
tions." In aililiiion to the directions pivcn in the first edition, then 
Lave been added instniclions for noting periodical phenomena, eulk^ 
quakes, auroras, etc., and special Kmai'ks Buppesled by the experienca 
of previous years. This publication forms an octavo pamphlet of 
Kventy pago», and is now, perhaps, the most convfiiient and COO^ 
plete work for the purpose to be found in the English language. 
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MECHANICS AND USEFUL ARTS. 



THE GREAT EASTEE5. 

■ Grml Eafkrn, ueameMp, iba prlnoipfe of who90 conttmctlon Mid 
y bw been ^ven In previous numbers or tUe Awuu^ of Scientific Dit- 
rv, hu, during tliu post yrtur, been fully complutod. The rollowing &tt- 
tided d«MTJpt<oiui of lier oiadiluery uid fittings are necesBary M ramplcte 
tlw reconl: 

The motive agents of tbe Grtal Easttnt are paddle-vbcele and a icrew. 

Pmtdle-Whrrh.'-Tha p[iddlc-w1iGi.']« arc flfYy-six feet in diameter, and 
tliclr mriBbI is one hundred and oighlj'fivo loni. Provision ho* bton made, 
wbcn Iho ihlp Is deeply laden, for TecUng — that Is, drawing in the floats — 
ten ftvt. allhongh, as every float woidd have to be treated ueparately. It is 
not likely it will be made much use of. Tbe floata ore tlilrteen ftct bj [hme 
feet, and thirty In number to eacb wheel. The ivbeels are connected to the 
engines by IViriion-strops, so tbat Ihoy can be disconnected at any lime, If 
it ihould bo necessary to qso ibo screw by Itself. The forglngs ronnecKd 
with the paddle-wheels are of the following wei|{hb aad dimensions: Two 
ptiliUe-iTniikg, each seven feet between the centres, and weighing, when 
(brsed, eleven and a half tons ; when flnlshed, ready for putting on to tlie 
thafU, seven tons four hundred. Tbe poddlo-shafls, each thbty-elglit fbel 
long, and wei^hinK thirty tons. We have nwsl the large, intennodiate 
mtik-shuft; its depth of throw Is Ave d-et one Inib: thickness, two fM 
nine Indium; greatest diameter, two ftel seven inihcs; length over all, 
twuiity.<liio and n bolf feet; wcIkIiI, ibirtvKine tons. The two friction- 
slnip*, for diAconnc<:lln|l paddles, are cai-li ton feet inside diuniclcr, and 
llftccn iiKhes Uiiuk; and llio weight of each U ikliio loiu Wiin« ^l[ttu^x«A, 
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22 AKKOAL OP SCtKMTIPlO DISCOVERT. 

FaJdIr-miTl Eitst'iwt. — The cnglUM for (he |inrldlp-wlippl 
dmiKxnl nnil Imili l>y Mr. Suott Qusscll, nru usii Hating; uiiglii 
BoidiiKdlaiuiuluiu: 



Tho weighl of one of tba cylinders, inclnding piston and pision^wlj : 
tbirty^JKhi Ions, Eii-li pair ot cf lindon, wiih lis i:rank, pondoitKr, at 
air-pump, Ibmis in iuelf a complete nnd ecpsraie engine, uid «Mrh of ll 
foMr cylimkn It ranstmcled io u [o permit Inftimt dlsronnerllon. If t< 
quired, IVoin the nilicr three; so thai life whole fvna a cotnlilnslion of A 
entclnm, complete la thcmaelves, whether worked toother or n 
The two eranka an connected bjr a [Victlon-clatch. so that the two pain i 
cDf^nea c&n be connected or di«conncetcd at a moment's wamlDg, u») 1^ 
»lnglo moYpment of iho hand. Tho onfrlneii am provided with cxj 
Tolroe, throttle- valves and govcmort, all constmcted on the moat Impm 
prjndples, and arranged for vroi^ng in the most efficient manner. 1 
combined paddl^engincs will work up to an Indieittor-power of Ihreo tbi 
•and hotsea of thirty -three thousand pounds when worlUng eleven atrti 
per minnte, with stciim In the boiler at flftcen pounds upon the incli, ■ 
tb« expansion-valve eutting off at one-third of tho stroke. But nil tho pi 
of the engines are so constmctod and proportioned, that they wOl m 
aafely and smoothly at eight strokes per minute, with the steum at twefl 
Ave pounds, and full on without expnnsion (beyond what Is unarohU 
eftttPtcd by the slides}, or at sixteen strakus per mlnatc, with the •icam 
tho boiler at [wenly-nve pounds, and the expanslon-vnlve cultInK off 
Mte-fourth of Iho (iroke. Under these lust-named clrcatnsiances, tlw f 
iUe-An«1nc« alone will g\vt a power of about Ave thousand horses. 

Paddle- Kngin* Boifrrs. — There aro fonr boilers fbr the pndiUe-engti 
p«rcnteen feet nine Inches lotif^ sevenlecn feel six Indies wide, and tblft; 
fret nine Inches high, each vaig:htng about fifty tons, and conlaioiBg; ft) 
tnns of nater. They ore tnbalnr hollers, manufactured of wrought ^ 
Iron, with brass tubes of three Inches diameter. There are ten fnmaeca 
each boiler, flvo on either side, and two bollen In each boiler room. Sri 
boUer room Is supplied with idr by four venlUalon or shafts, sereli fl 
Ion; by flTcn^el wide, which go np to the upper dock, where they aregiS 
over, nnd np two of them there are ganptays, one to each sitAo-U 
TbeM paddte-boilers ore in two distinct eels, and each set Is equal to tnp^ 
irith steady, moderate firing, steam fbr an Indicator of one thuuBand ^j 
huodml hor«e power; thoagh.wlthnill firing, each set of two gives stCMA 
the amount of two thousand fivo bundled boreo power, or five OiOiUI 
bone power in all. 

The Scroc-PreprfJo-. — Tho Bcrew-propcllcr, which Is twenty-ftmr hlf 
diameter, and fbny-lbur fteC pitch, la by fhr tlie Inri^t ever niMle. 
fbur {am, which were cast scpnraceiy, nnd nflcrwards titled into a \aiftt ti 
Iron boM, have been eomiuircd to iho blade-bones of «ume hu^ aulm*! 
the prc-Adamlle worid. The weight of the Kcrew Is tlilrty-sU tnns. 
pnipcllcT'ihan, dcsllnnl In move the screw Itself, Is one hnndred and 
Am ia loagth, mad wuigbM ibuy KMt. The attcT-UiMp^i al ' 




n fMt long Eiitl weighing Ihirty-fii-c ions, wn 
torgp. TUIb portion of Ihe shall, the lieavicsi piece or wrought iron In llm 
eliip, wu manafiictuniil (bli cnormuua leni^ih In order tlial llie junction of 
It iritb tho rcmoinlng portions should not inlern^re nhh llio floor or lliu niter- 
rnbliu. Tlic other length" of tho propcUor-shaft, conslEitiiiK of dllTurgiit 
pii^riw, encb iwcntf-ftvG tcet long nnd eixtvcn tona weight, were mnde in 
Uinihni roT Measrs. Jiimes Watt & Co., thu bnildwa of tho nerew-Papncs. 

Tht ScT™"-Enifl"w5. — Tho Bcrew-entriniH, iJc8i({ncd and bnilt by Messrs. 
Watt £ Co., aro horizontoi direct-acting en^oea of — 
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Iiy an tbe liufCBt ever made for marine pttrpOMs ; nnil, aa is Iho cam 
tho paddle cylinders, each of the four Is Iti Itself n couiplcto nnd scpa- 
tate engine, capulilc of working quite inilepi^Dilenll}' of lliu other [hnw. 
The rontt'lned Bcrew-enginca work ap to an indleutur-power of foar tluM- 
taad fire hundred horses of thirty-three Ihonsaiid pounds, when workint; at 
funy-five Etmket a minute, with atenni In the Ixiilcr at Qltecn pounds, and 
Ibc expansion-valve cutting off at one-third of tho stroke. They nro, bow- 
ever, made (o work smoothly, rither at forty strokes per tulnuli', with sicaia 
ai twenty-five pounds, without c^ipanaion, or at BIty-Qva strokes a njlnolo, 
with Ihe expansion rulting off at onu-lburtb of the stroke. Under Ibcea 
circnnutancec, they will be working at the trcmundoos power of sl<c IhoUr 
sand live bnndred horses. 

Scmr-Bngint Soilert. — The bollcra for tbe^ engines are gimilar to thosQ 
Ibr itn pndJlc-cni^nes, hut a trifle larger and heavier. They are tun in 
number, nnd the whole are so armngcd that all or any of ihcin ran be used 
wHh either »el of engines. The welfht of the scrtw-cnglnes nnd bollern is 
one (bousand Qvo hnndrcd Ions, To communleale between the dlHurcnt 
hlokft-bolM and engine rooms, Ibero are two perfeelly wator-tlgbt tubes, six 
fvei high and four feel wide, running through the ship, the openings Into 
which can be closod by WTiter-tight doors. Tbroagh one of them the vi>- 
rlons f tcnm-pipes go, and the other is used ax a passage foe the englnccn 
and stokers. Tbcie are ten donkoy-cnglncs to pump water Into the boilers, 
and two NuxHlary high-pressnro engines of seventy horse power, wgrlUng 
with forty pounds; but these, as with the other auxiliary cnBinci, ore nindo 
lo woik at sixty pounds. Both these, benldes having to do all kinds of odd 
jobs about llio ship, inch as work the capstans, attend to the itrainutte and 
water supply of the ship, etc., are conneetcd with the screw-Bbafl alMiIl llie 
ORllnBry disronnocting apparatus, so as to enable ibcni to drive the screw, ii 
ncfvaaary. when d^eonnec'icd from Its main engine. It will thus bo seen 
that the paddle and seii^w engines, when working logctlicr nt their liighu^t 
l>uwcr, will exert an elFuclive force of not less thou eleven thousand flvu 
liunilnil horse power. 

Tft» CVw; flunJWTi, — The conl bunken are on either side, above anil be- 
tween Ihe Imilers, and are eapoblc of eontalning almiil twelve tlioiisanil ton* 
nf real, Tho distance lo Port Philip, Anstmlia, U newly twiAi* ^viawmA 
MMi^irJifc^ atJtonivare^maniliea per hour, woold uke at\m ' 
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imjiliFli. Tlio estiiriAWil ponsnmption of «rU per dny of twcntr-rbw 
boura 19 ulwut one liuiii]r«l >ntl cijjliiy mns. Therultiru, eomu lira Uiunual 
ion» woulil 

Hu Dliat*, Hiyying, tie. — A writer oliacrvca ihM, "We all know, 
A calm (lav, wliot a wind mocta tho taeo luohiDj! oat of a milu'ay iraln KOlqt 
«t tfakC pnco; nntl, consequently, it can bo ntiduistooJ lliat sails, oscopt 
exmiordliuiiy ocraalonB, would act mthcr ba an Impedlincnt Iban aa pn. 
tfsrwiM to the ship's progress. It Is not prabnlile, thurcTore, that tbffjr 1 
be madi tvsortod to, cxrrpi for the pnrpnso of sloaijying or of balplll( 
Blecr her." In cok, liowcvcr, of a elranf; wind arising, l^n^ iniHli it 
twcnty-Hve mild an hour in tho direction of her coursG, she will be f 
vid«d wlib six mnBts, flve of them iron, the Dficr-moat n'ood. Tlw & 
fifth, and sixth, are two fact nine Inches In diameter; tbo aecond, Ibitll, I 
fourth, am ilirui feet six inches Tho sorond and third mrry aqnaro M 
and all carry fotc-and-art sails. The standluR rlRKinft is wi-en and ■ b 
Inch wire ropu, except fbr tho sixth mast, whJL-h Is hemp rope. Tben 
not to ba a piictlfle of iron about this mutt, for it u Inlenilcd to cany a 
pau on it. Tbo quantity uf canvas that can bo s^t is about six thtm 
flvo hundred wguaro yards. 

The OntU Eiaiem Is to cany no bowsprit, and no sprit-sBll. Tho i 
qooted abova anggcsts that " ihc reason for thia dcpartni 
rig is to avoid her ploughing too deeply in tho sea. Hut bow is also 
% HfCun-bead; and this pccnllarity, toi^otbvr with licr simple rig, givea 
Um appoaranco of a child's toy boat. If beauty is nothing more tbam 
oess. tills form of bow is nndoobtcdly tha most boantiful." 

The sbip Is fitted with lirowa's paloni enpstans, and they are so «tTMi| 
that they run bo worked oilher by hand or stenm. There are ihroo ftinr 
■nd two aft. The bower chains ore two Inches and scvcnnilKUthB In tt 
eter; each link woi);liB scvonty-Cwo poonds, and each cable will be ona It 
drod and twenty fathoms long. The four lar^ bower anchors an tv 
tons' wclfthl each, Trotman's patent. In addition to tbe^e, tliore Aa I 
stfialtor anchors at tlie bows, each weijihlng live and a half tons, utH \ 
It the stem, eacli weighing six tons. The liower anchors of tbfi lug 
mnn^of-wnr weigh rivo tons. There are six hawio-holcs forward, and flrari 

Tbaanchors, with their accessories, would alonu fonn tho cargo of • gq 
alied ship. Thcae, logelbcr with their slocks, wel(-h upwards of flttjr IB 
If we aild 10 fliis, nlncty.elght tons for licr cig-bt hundred fatbomi oT ^, 
cable, and ono hundred tons for her capstans and warps, we shall luW 
totiO weight of someiliInK like two hundnMl and fitly tons of moiotii 
uuted to tho sole porposc of making fast tho ship. 

The rudder-post and freroei which wore forncd In ono piece by lbs 
field Company, arc of the following wei)>bls and dimensions: The poot 
cttchlecn Inches diameter at Journal, and tbo weight Is twotvD and A | 
Ions; the nppcr part of the post Is fivo tuns additional, and thu rudder^ 
■nd cover are four and a half tons; the total length of the rudder Is itl 
two fbOI, and tho total weight Is twenty-two tons, 

AecomumdalioHt far Patmgm, Caryn, ric. — The Grrai Biu^fni ts 
■lEoed to carry eight hundred fltsl^lnsa, tn'o thousand (ccoad-clnss, j 
one Ihoiinnnd two hondre<l thlrd-cltus passengers, Independently of 
■hip's complement, mnkinK a total of four thousand giiii9Is. For tho 
Mimmoilntlon of these, whole strocis and squares of apartments bava bi 
at/utracted. TVio £tvt thing Ihaiarrcaa the attention, on OeweDflliBc' 
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■ ■ibe palooDS, Is Elic handsDmo and iddiht outranges and tlic apadom stain, 
■o unliki^ the rrampcd-Dp companloD and stidr-irsj so often found on boanl 
chip. Tlic Brst-diisK saloons and sleeping cabins are ia tbe fore put of tbe 
cealro of Uic res»e1, Ihe second claaa aliaft them, and the tlitrd class Mill 
nirtbcr an, wblch oinuifwiiient is (be itverM of thai gi^nenUly adopted. 
Tbo lorgesi saloon Is nearly one boudred fbet long, [blny-slx feel nlde, and 
[hlTKwn feci higb. AboTO it are Iwo other saloons, one above sixty feet 
lOD)!. »!'[ A smaller one, Hboul twonly-rouc feet long: both are iwonty-nvo 
feet wide and iwelvo fuct high; the smaller of lUo two Is for u ladies' 
i^aliln. Tbe ilcopinK rabins are aboat Ibuneon Diet long by seven or 
cit;bt feel wide, by seven feet four InclnH blgh, — quite lar^ rooms; each 
room is vcniilalod by (wo brass scuttles of fourteen Inches in diameter. 
Tlicnt arc, liesldcs these, six olhcr saloons, with their difTorent sIccphiK 
I'Obiiu, oil of (be eamo height as (hoao we bavo described, and nearly bh 
liirKCi. The total Icntfib thus occupied by the cabins is three hundrud and 
ten ftct. 

The separate comportnients into which tbe hotels for the accommodation 
iif piLssnnKers are diviilcd, are as dielinct fVtim ench otliorns to many differ- 
unt houses; each has Its splendid saloons, its bed-rooms or cabins, Its 
kitchen and Its Imr; and the possent^s are no more able to walk from 
tli<! om to the other than the inhobitunts of one house can commnnirate 
ibrough tbe ponl-walla with their next-door ncigbbors. Tbe only process 
by which visiting can be carried on, is by means of tlie upper deck, or main 
thoroagbraiv of the ship. The saloons, logciber with the sleeping aport- 
meat, extending over three bnndred and Blty feet, are located in the middle 
instead of eitremn aft, aceonliDi; to the usuul arrangement. Tlie advan- 
(nge of this dispositinn of (lie hotel department mast be evident id all those 
who have boeii to sen, and know the od vaniugc of a snng berth, as near as 
passible lo the centre of tbe ship, where Its transveiM! anil loni^indlnal axoa 
iu«t. and where, of course, there Is no motion at all. Tbe passeni^rs ftra 
placed Immediately aUive tbe boilers and engines ; hnt the latter are com- 
plcirty shut off f>om tbe lirlng IVctght by a stronely arched roof of Iron, 
almve which, and below tbo lowest iron deck, the coals ore slowed, and pre- 
vcni all sound and vibration from penelrating to tbe lnhabltani« In iho 
upper stories. 

Hiere am two large holds, devoted exrlDsivcly to carqo, one at each end 
of Ihe cabins. Thty arc Imth sixty feet long, and are the whole depth and 
breadth of the ship: cncb is capnble of huidlni; one thoneand tons of cargo. 
Tb? total <|uiinlity of spun approprinlvil to cargo will be n-gDialod enUrdy 
l>y clriiinistoncea. [I would tie quite eu^y to stow six thousand tons In iliu 
Iiold luid vurloBs oTlior unappropvialcd places. The crew and otlleers aro 
licrtbcd foTH-ard. The captain has n eplundid suite of roonw. within oogy 

The Gntii EaMtra has twenty ports on the lower deck, each five Asct 
square, to recolrc railway nogons. ijbc has alto sixty ^xirts on each side, 
two flrel six inches H|aure, for venlilutiun, and an abundance of deod-ligbts. 
I'he lower ports are sixteen feet alwtc the water when ihu ship Is loBilvtl. 
I'ha balw]irki> ore nine Dwl six Incboa lii^b forward, and sk>pe dowu to 
oJiovD Bvc feet high amidships and aft. The maaslvo wronxhi-iron dcrit Is 
•Tovcttd with teak planking, placed nlnnt six inches distance frattt tUe ton- 
The wi'litht of ibc wlmle ship when royn [fin;:, with c\ery Min\pn\\i\axra\M\Ws 
~ ' fc«HIB»Wdtiliiwitt>ithM>»n<nt?ffr>attwaiwa&1fl ' 
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WIN ASS' STEAMEE.' 

The Inrentor of tbia cnrioai vessel has. sinre her Aral mnBtractioii, bi- 
crwiMMl her longih and aharpncBS, nniil «he is now SM tent long, and aW- 
Intcl^ polnlcd at both cndii. Her brendth or besio, or <" 
porfbctly round), is [he samo as at Bnl — 16 Teet. Tbo t;rcater Icogth anl 
tharpnew bare aagmeatod the speed, and have increased the clcannesa of htf 
movement, until Improvement on the latter point eecmii hardly poulUs. 
Tba otttecla whieh Ur. Winans seeks to nccomplieb In this form, are prcciMl;' 
those wbk'b the projectors or the Oreat BatUm hope to attain in that fbrm, 
to wit, avoidance of motion, and capacity for unintermpled appllotlooiv 
the motive power, b; which great average speed will be oliiajned. TLt 
WInans steamer is desired to go Ihroagh the waves, Ihns avoiding ItM U 
lag wblch (he vast proportions of the Oreai Easian are intended to reioedyj 
and her propelling wheel, bolng midahlp, and of the nill size of tba rcnel,, 
must always be one-balf submerged, and therefore in a coudltlon ic 
tbe roll woriUng power of the engtnei. If she rollg upon ciibcr side, oc 
plunges through a wave, her propeller can never be Ini ( though often n 
more) than half flubmcr^!;cd, — Its ordinary t'ondlllon In smooth water. 

A cotnapondent of the Portland Aryat, thus describes an experimMtdi 
trip In this vessel, down the Poiomac, a distance of seventeen miles uidlMiek^ 
" The time ocenpied in this trip of 34 miles, was Just S| hours bom the tfnifl 
the (Mtenlngs were cast off (him the wharf nntll aha was again at hernuMlS 
Inffl, and wo upon Irraifirma. The performance of this marine locomotllli 
(Ibr laeb it may appropriately Im styled) was admirable. When sbe slMitw 
her steam was not np, and, for a mile or m-o, she moved rather *law||: 
through tbe smooth water, scarcely appearing to disturb it« snrftce, or "^^ 
give any Indication, by Jar or soond, that thera was a steam-engine 
But the ravollttions of tbe propelling wheel gradually become quicker, ■ 
hor spwd greater, until IC lescheil tbe rate of about Iti miles an hour. S 
there was scarcely any perceptible jar from the machinery, so perfectly w 
it adjoslcd, and the dlstnrbance of the water by the passage of the t 
was marvellously slight. So clean, indeed, was her moTemcut, that a tl 
would scarcely have felt any agltalioo in crossing hor wake." 

BISHOP'S FLOATING "BOOM DERRICK." 

This derrick, the invention of Albert D. Bishop, of Now Tork, has b 
for some time before the American public, but has only recently been latn>^ 
duced Into England. During the past year, however, a sIukIc machine hi 
been eiblblted on the Thames, at London, which is reported capable of lU 
ing a thousand tons at n pnll. Ila construction is Ihns described by • con 
spoodoni of the W. Y. Times: 

The machine conslsiB, flrsi. of a flat-bottomed boat of 257 fBet In lenglli^ 
and DO (^et beam, or abont the length of an ordinary steamship, and 13 teet^ 
liraader than the QrmI Eatiem. The depth la 14 feet, the dran of water ti 
only 4 f^t. the bow and stem arc sharp, the ground-plan Is rhnmboidai, and 
resembles a compositor's type-coee, being divided Into S7 ivater-tight depart-: 
mcniB. H feet square, extending from the bottom to tbe deck. Tbe wholo «' 
is of heavy ballcr-iron. Bulwarks, some 7 feet high, surround' 



tatUf 



•8fp,*i 



il of Stinlifit Du»vfri|.1«(e,^,V 



MECHAKICS A.SU U9EFUI, AltTS. 27 

deck. In the centre or tbc deck, Icn^^bwl^c, and dckt ono ndo or tbe 
Tcsael. it erected > pier, at Ibe top or which la n boam extending over Iho 
water on tho tide irbere the weigbt i» (o be lEfCed, and over the deck on tbe 
other side. Tbe {lier and boom rcEemble a crosa, and cotiKtiluto tho derrick 
proper. A wrougbt-iron arched trass, of 65 tons weight, passos from atom to 
fetcrn ; two inusea of 50 ions each cross the deck diagonally, and two more Im- 
inenw truases past nncler tlie leeii of tbe derrick. Tbe object of them all Is to 
dlilribnte tho weight of the derrick and lla load equally over tbe whole deck, 
sad to enable- the rfssel to reelat the leveraj^e of tbe derrick. The pier i* 
composed of thiM HTOURhl.lron Iorb, forming a tripod, each SO fbal high, 
and weighing, together, OS tons. The; are anrmoanti^ by a horizontal plate, 
or dink, new the edge of wlilch is a troagh fillnl with cannon batb. A aim- 
ilor plate rests on the balls. On tbe top pinte lies the boom. The balls be- 
tween the plates Are simply rollore, so that tbc boom can swing toand like a 
crane. To illuatiato its actloD, piaco a row of marbles ail roand n dinner- 
plate. In tbc KTOove or depnusion near Us edge ; pnl another plate, bottom up- 
wards, on ibc top of the marbles; the top plate can then be revolved around 
its own centre with Teiy slight friction, nnder a great weight. The boom, or 
CTDBs, is • girder of wrought iron, ISO l^t long, projecting 00 feet each way 
from the pier, and weigliJt SO tons. Burmountlng the boom is a klng-pMC, or 
eylinder of wrought iron, 00 feet high, 7 t^et in diameter, and weighing 60 
Ions. From lt< top to the ends of tbe boom extend massive Iron cables. The 
end of Ibe boom over the deck la frstened directly to the deck by cables 
when mere lifting and no swinging Is required. Bat when wclghtl are to he 
tlaneferred from the sea to the deck, or tbence to tbe dock, ttaeso cables fhjm 
the boom ore fastened to a car which runs on the nndcrsldo of a circular rail- 
way extending round and f^tencd to the legs of the tripod or pier. As the 
boom swings, tho cor roll* with it. Suspended In a row from the other end 
of Iho boom are 10 sets of gigsiilic, iron fonr-fold pulleys. The chain cables 
working in tbem pass along the boom over fixed rollera down to the deck, 
and Dnder similar rollers along the deck, to tiicir ten respective " crabs," 
which stand in a row on tbe side opposite to the dcrrlek, and by which they 
are banled in. All or a part of the pulleys or lifters may be worked at onee, 
as ctrcomstoncee require. Tbe cmb is a maasivc f^ome, holding a windlass 
rpitf Istlag of a shan attachable by a clutch to tho main shnd from the en- 
** , and two other sbarta sogearwl to ihcflrsi that they move inoro slowly. 
two last shafts are simply grooved rollers, a Ibot In diameter, standing 
Ibtir foet apart. The pulley-chain passes around the pair of r^era (not 
b roller separately) seveml limes, and tbcnco Into tbe bold liclow, bnl Is 
not Atftened to Iho rollers, The chain has such great fVicllon on the rollers 
thai it will either raise the weight, stoji tbe engine, or bteak,— It cannot slip. 
If the onlinary wludlaas were used, it would have to bo of immense diameter 
to hobl several hundred feet of chain, while. If the chain were to wind upon 
It in two or more layers, it would Jerk, bind, and i^ve trouble generally, Tbo 
two rollers rcrolre with and upon the periphery of tho wheel which drives 
Ihc^n, so that their rolling friction Is reduced ro the mlnimnm. Altogether, 
'tbesD crabs are extremely well designed and adapted. In the middle of the 
!l, and attached to the shaft moving nil the cralia, are two oscillating 
engines of thlriy-borto power, each wllli Borran's eup-snri^ce boilers. 
Iter being under tbc deck. 
t*T, we hare a irarifra power of 1000 tons on the \Q mM oI ^viCu:-jt. 
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ri;w liDiitlrciI loiis LaJ licun exurta], our liiitfo dc^irii'k, vessel unil all. would 

l>ii|;in to careen, auil would ultimately pull 

Ilia (UQkeu &hJp ■ticking In ilie tnnd u bcroro. Hero cornea in the chief 

tuie of the improveniunc The entire hull, as wo have ucn, I* a bot 

comb of wnlcr^ht cDiDpartmcnts, — thowoo the itAe opposite the 

bvini; capolilo of holding 17W Ions of water. Two pair of steam pumpl, 

of two feet stroke above vacb. cupalilc uf throwing 00 tons ■ minate, fill mp 

these uomportmenta from the «(», OS fast lis the strain on Iho pulleys iiicreasnv, 

(o that the sunken vessel on onu side, and the nalor-cells on ibo other, Just 

balance Docb, and the empty compartments under tbc derrick hold the wholV 

mass afloat. The entire ilrofl of water in this nuo will Im oidy 

Tbn pumps also throw out the water as the slrajn decrcuscs. One of tluA 

most useful oOlces will be to free stranded ships. 

How to propel tlils great craft waa not a simple question. There not ll«lnr 
draft cnonifh Ibr either screws or poddies, an old device was r^UTcatlM^ 
viz. : On each side two skeleton drums, resembling two paddle-wheels, won 
placed, one near the bow, an4 tbo other near the stem. Over these 
endloBS chains, on which arc secured the floats or poddlc-baards, some t 
ty-four being Immersed at a time. So the vessel crawls lilie a ceotipodeM 
the rate of seven knots an hour. The four propelling cuglDcs are of eiglU{ 
horse power each, and are entirely under the deck. It is evident that thi 
craft cannot lie easily wrecked, for its width will prevent its capsizing; and 
altboajib seas may sweep Its deck, they cannot break througb nor atrala ll 
tor the entire bull is a Ginler of almost Immeasurable strength. SbooUl 
collide and BII half Its eomportmctits, the rest will keep it aHoal. 

Il havinj; been impossible to secure a large vessel near London, on wUd 
the Klant could try lis hand, iis only experlmcDt bos been [he llfliog of i 
couple of smaller onco. Six of the pnllcya were secured by chains, fbrmlqi 
■ cnuUe, under an old bri|; of 300 tons, welffhinK some 270 tons, and dr«li 
luB^somo ten teel of water. In founucn mlnuius It was raised about Iwori; 
Am In the air; the engines making ninety-four revolutions per minute, i 
small iron steamboat, weighing sixty tons, was Iben mn undemcalb, and al 
tocbod to ibe suspended hrig. The engines being again started, both vend 
were raised high in the air, presenting a singular spectacle never boTora wil 
neascd. Tbo derrick sank but thirteen Inches under this increased bodr o 
333toas. This is.perhaps, the grc«(i»tweigbtcvernLiiied ntadcadpoll. Tb 
machinery Is so arranged as to bo quickly and easily handled by a few am 
anil the entire deinonsl cation on this occasion was satlsroctory. 

The luelhod of raising a sunken ship would bo as follows: Thederrldt 1)1 
Ing on one side of the ship, en accompanying steamer takes out two chAlW 
and, dropping Ibom so wide apart as lo ombraeo both stem and stem of III 
iDnken ship, returns them to the derrick. A new instrument here cgmtt lai 
use. It Is a bar of iron Sro feet long, with largo holes in both enda, Ultf I 
pear-shaped mass of Iron, weighing a ton and a half, suspended tToTU tt 
middle. Both chains ha%ing ticen passed throni^h one of these "dlven,".* 
one aide of Ihe sunken ship, and llirough another a( the otber side, boC 
illiers ore dropped to the bottom, and tend lo draw together, and hohl tk 
ship. By hoisting 
1 end of tbo ship may be raised a little, and tbo sticking of the mud tl 
at leverage. When one end Is raised, the other chain* . 
similarly slipped under, without the aid of living divers, till the; fbrm a t 
- the mblp. wiilcb ll then lifted liodU>f , tlie ptcuwi of the 
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coanc antidnf;. till ll reaches [he surface. It Ts then cUlier pumped oul. 
coremeil. made tiRht ajiJ BBt afloat, or hald np nnd lowed Into lea or t\velve 
feci of wilet, or if ll weigh less than 1000 tons, is deposited on the doi'k. 

The TnemureiDent of Ihc great derrick [s 5000 ions. Its cosl was 8250,000 
—equal to that of a flrst-dses Soand or North River steamer. 

The steamer EriaMn, of 3200 tons, which, It will be remembered, sank off 
the Jersey coast somejcsrs ilnrB, was lifted to the surface of the water b/s 
derrick of only 300 Ions capacity. But the great doiricX, with n rapacity of 
1000 tons, will raise to ibe surface tlie livgest ship ever sunk, pump it out at 
tlic rale of 60 (onj of water a minnle, and hold It fkst till It is either put luto 
floating condition, or stripped of its lalaables. AH it requires Is a good hold, 
■ml (hi« it can icet, deeper thau divers ever sounded. Ai to ordinary vessel* 
of aOO or JOO tons, whoso actual weight would bo within the capacity of 

f great lifler, It wouid simply pick them up from the bottom, carry them 



EXrEGIMEKTS WITH SCBEW-FKOrELLERS. 



a of enperimenti with screw-propellers lina recently been made 
in Enitlaiid, with a view merely of testing the relative qitallllos of the com- 
mon screw with Griffith's propeller. The com mon screw used by the British 
Ailmiratty, consists of a aliith pari of the whole helix; Grifllib's propeller 
lias B sphor<cal contml base, one-ihird the diameter of the screw, with tb« 
blailes mode nperlnR. The driving surface of the former is at the extreme 
eiidn of the blodcsi that of tUo latter lies lowarda the centre, nearest the 

TheflrallTialwBS with a common screw, which had a diameter of ISfect; 
the speed obtained woo ll'SiS knots per hour. On a second trial, with Its 
diameter iDcicaaed to 20 [bet. the speed was 1I-B2C knots; bat there was a 
gT«ai increase of Tihnition. The leading corner of each tilado was now cut 
ofT. and on the third trial, wltli this chaufre, a speed of 12033 knots was ob- 
tained. Bothcomeraof the bladcswerBnowcnt off, and a fourth trial mndej 
but even with a greater number of revolutions, loss speed — IB'Oia knots — 
wo* tecurod. The hiKhcat speed wa« ihereforo achieved witii the leading 
comer uf the screw cut off. With a Griffith's propeller of 30 feel diameter, 
■i]d33feel pitch, the Snt trial gave 11*081 knots per hour; on a second 
(rial, with an alteration of pitch to 26 Ibet 5 Inches, a speed of I2*3SS kuou 
WBi Uie result; on a third trial, with a still further rcdaced pitch, and 13] 
rvTolullont per minute, there was much less vibrotlon than on fonner trials, 
but the apctnl was only 12-l-')8 knots. 

ll was found during Ihtse trials that the leading edec of the screw is the 
pan which alDscIs the steering of a vessel moat, and causes the greater part 
of the vibratory action. It wa« also demonstrated that an Increased diam- 
eter of the common screw was better than an Increased pitch lo rodnce the 
sprcij of the engines, with an augmented spc«d in the vessel ; hnt ll had the 
effect of promoting the vibration, which is an evil to be avoided, if possible. 
By Increasing the diameter of the Griffllh's propeller, additional vlbmllon 
was not experienced, because Its chief acting surface is not nt iho extremities 
of the bindes. These experiments seem to hnvc efllalili»lieil the fact, that a 
I'ri)[ieller having a B])licrc al in centrnl portion, combined with tapering 
iilmles, frtvet better result* with less power thtUL the c< 



Dtrn' or sTCvasuiPa. 

AMmtnlttaeof tho Briiiah AsaiKiaiion for the Adrancemcnl of Scicnpe- 
or whicli Mr, FnJrliairn wus chairman — nppoinlcd to consider ihc nbov* 
subject, at tho mecdng Tor 1S58, rccommcndH that nil the owners of eliNun- 
■hips Rdopt means to rcgtator their cfflclcnty. Tho rule which (Uej laf 
down for icsllng vessels, is, to multiply the culra of the speed bj the h] 
■root of tho cube of tho dlsplacemenl, and dirldo tho product by tbs 
Bumption Of fiiel per hour In hundred -woiithtg. Thns, if & Btemaer, A, per- 
(brmed s voyage of 7300 miles in U.'B hours, on nn nvcrnge speed of 11'IH 
knots, »nd the consumption of conl was 47 cwts. per hour, and the 
dlEpUcemenl 3934 loos, — the coefficient of dynamic duly IndicOitlng tbe 
mcrlB of the performance would ha — 

(11 Dip X {SflWj} H- *' - B»TCl. 

SnppO!>e snolher sicatner, B. bavins: n ilInplacGment of 840 tons, a 
epcci] i^'78 knots per hour, cunsumplion of cool SO'3 cwts,, then die 
Clcnt of duty la — 

(laiBO X I8WH -^ 60-3 - WWI- 

In tlio flrst cose, A pcrfomis ax much work with 1 cwt. of coal oi 
1 1-lGlb cwts. Il is only by eompuliug the amount of conl used, with I 
plaeomeni of Iho vecsel and Its speed, that wo can arrive at any data : 
lOK the efficiency of sTeamurs. The cause of superiority in one vosHl maf 
be In lis form, or the macblner;; but, wbaiover ii may be, there is no 
bllily of fludlng this out, unless the displacement, speed, and coal consi 
ore known. A series of statistics of the performances of stcnmcn 
such a test, would lead to a. close invcsUgatlon aa to tho causes of suporicniV 
in one over aaulhcr, and the result would be a );eneral adoption of Ukmm 
Improvements by which the advantat^s were secured. At present tfaere m 
■toamers wMcb do the same duly as oihers with onB-fourtli less nie] ; bal at 
person can really tell whether this is owing lo tbelr models, or mact 
or some other cause. 

WUBD-a I'ATEKT ICE-BOAT. 

This is a stesmlioat on runners, intended to navi^ntc llic N'onbcra 
and lakes In winter, when dosed with lee of snfncicnt Ihicktie'e to M 
ll« WClKbl with safety. It is constructed with n wator-Ii);h( faitll, ao > 
ewe It should bi^ok through the Ice, or come to open places in ttas ti 
will float on the water without harm to Iwelf, cargo, or paasengtra 
copy the fallowing from a pamphlet on the autOect. written by the in* 

" It Is Mfc to suy that not less than twonty-lwo iltouaand mites of Ic 
nre embmcwl within tho limits of (he Tlnitwl States nnd Tertitortoa. 
addition to this Immense field, there are stUl others In the British 
and the north of Europe. By means of the ico-boat. remote regiona of « 
conntTT.shnlont In winter, will bo brought Into conslanl connecttonwiafl 
cltienofChleaRO, Si. lyinis, Washington. New Tork, and Boston. 

" In tho winter of ia')»-!l, t constniPted, ■[ Pnilrle-dn-Chlen, my Brt» Il 
boat. It was my Intention (n have It mmplelcd in time to mnko a trial of 1 
Btwert upon the Ice of the Mtsnissippl River, between PmHe-dn-Chlen U 
Si. Pnnl. In the spring of IS^t but in Ibis I wu.< disappointed, fay the nsM 
of lie breaking ap of tbe Ice In that river a, moal^ taiUot Uiin. oaoaL. X 
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io, liowcror, was completed, and la seventy feet in lenffih, iwclve fuel in 
dill, ntiJ when reaDing uiiQIL [he wnlcr. londisl. displacej ulmm one Tout in 
di'plh of wnWr. Its upper part la sliullur to m tailrund car, and ia wormed by 
ilcani. It will BcroniTnodaU) one lionilrcd paiaingeTS. It 1> propellni by an 
ciiKiDc Deiiii)( na a tingle drivln^-ivliei;]. Adlicnlou is girvn Io llie wbcel lij 
meani of penetrating or ahaip tli>ugc«. lis velocity is controlled by a sleam- 
brake. Tbo rmmera are to wJjuitlHl llul it may be made to rnn thronsb 
anow five feet deep. The cablo of Ihe boat la twelve by forty feet, nnd I 
estimate its weight, when loaded with poMcngcn and fteight, at twelve tons. 
It Is my Ann convlciion that Ita ordinary apeed will be from twenty lo forty 
niiie*). and on clear, lolld ice, ils cpecd may bo increased to from for^ lo 
eighty." 

THE KAPOI.B0N DOCKS AT CHEBBOCRG, FEAHCB. 

The uavnl worlca at Cherbourg, France, recently completed by the French 
Government, after having been in the proccfs of coiulmctlon for aevoniy 
years, M a UMI of SIS.OIW.OOO, nrc of \bi most gi^ntlc descriptloD. In ecn- 
iral li:rro«. the break wulcr may be dencribed as proaenting a nuue of rabble 
stone, having a slope, fVom the bed of Cbe Mat to the level, of ncarLy 22 feet 
iK'tow liii-h-vacer lino of spring tides, towards IbD roads, in the ratio of ona 
of bawlaoneinbciehtCI toll. The top of the mass then ba^ aiuuehmora 
trcnlle InHlnalion ; for. In Ibe widtb of 19) feot, its inner summit nitaliu the 
level of 1^ feot below high.water tine, and there It slops aminat a wall, 
nlmo«ivertip«l,riilnB7f™tabovelboBamebiitb-wBtBr line, or datum. There 
Is a level platform at this height, of 30t fbet wide on the eostom arm, nnd 21 
fwt wide on the western arm; and beyond it then) Is a solid masonry pnro- 
pet (Bboot 5 feet high, and rather more than 8 feet wide) towards the eia. 
The onlnr line of thid pampol ii, in DicC, la the concitiuiLllan of the sea face 
of the wall, and the tatter has been built of coarse and dressed masonry, 
Uid with the jrrentest cote, and eompoacd of the very best materials, upon a 
eeneral bed of hydmnlic concrete, 5 feet thick, laid over the loose ruhlilo 
heartiiij;. The bottom of the coocreto is about SU feet U'low dolura. Be- 
yond the edge of the mn»ionry wbich protects [be foot of tbo vertical vroll, 
the top of the rubble hearting of the breakwater has assumed a alupe of 1 in 
10 towards the open fea, under the infiucncc of storms. This slope rontln- 
DU9 until tbe top line has descended to 47 foet belvw datum, and tbenee it 
continues to the bottom, at the rate of II lo 1. 

Tb« amall materials used in the hearting of the breakwater are naturally 
expoROd to be dbiplaced by itorma. Of Into, however, a very effectusJ mode 
of pruteiting the sea slope has been adopted, oonsiatinB of huge •niltclal 
liloi^ki, cubing not less than 26 yards, placed upon those portions of the 
lireaiiwaier wbich are most exposed to the efTocU of Ihu sea. These blocks 
ure componcd of rubble maiotiry and of Portland cement mortar. 

Relnmlug, however, to the consideration of the general plan of those 
oOenllvo and defensive works, wc And that there Is, at the apex of Ibo angle 
formed by the meeting of tlie two brsnclics of the breakwater, a largo cen- 
iml fort, having a total development of atiout 509 f^t. mcasanHl on the 
inner line of the parapet, which forme a very Hat icml^lllpse. Behind this 
battery there is to be rnlsed an elliplieal central tower, measurion 233 feet on 
the uinjor. and 133 feet on the minor oxis. A cascinaiod fiirt, of about liJO 
ftiet ftoni, Is lo be formed on the western or longer branch, and two largo 
cirvttlar foiu are f laced ollJie ax(remitk«of tbo VnsltweMn,— ti!»Xij£ >!IM 
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Cfwtem tndlicmff inoa-cilndmmelcr.and that of (he western end obont 133 

Tiie mllitai? port of Clietbouig ixiqsIbU of sa onter harbor, T7Gj tea long, 
h; 062} feel wide, wltli a ininimum depth of water oT SSj feet. The chinad 
M llie ealronco ifl S06 feet wide at Ibe DBiTDWcet point, and Ik ninuillr 530 fGM 
wide. Tbe eosi of (hb ouler harbor was eBtlmmed at nearly £089.000. 
youd it, and connnonicBtinK with It by mcaoB of a lock of almat 130 
lonB, and 58 feet 7 inchol wide, Is a floarinR basin 957 (bat long bj- 713 ftel 
Inches wide. Tbcre are on the opposite side of the outer harbor to this floa^ 
Ing bailn, four fine covered boildlng-alipa for ISO^gun Bhlpi, and a graring 
dock close by a caisson, besides some uncovered slips for buildinK Bmaller 
ctasTCB of ships. The bulldlDg-sUps for Teasels of tbe lino are 383 feel loqs, 
h; 78 >bot 8 Inches wide. The gravlng-ilock 11345 feet long. l>7 about 7B AM 
wide, with a depth of water orcrtboalllof nbout27feft fl Inches. 

The inner nomine harbor has tieen inau>nirated. It Is parallel to the flnt 
floating basin, and will commnnlCBle both with the onler harbor and dM 
basin. It la obont 3786 feet lone ^Y '■boat 1312 tixt wiile, and Is cntbclr 
•xcavaled out of (he solid rock, — a member of the transition lerfei 
treniolj' bard and tooRh. All round this marvelloas sheet of water is a i 
of gmvlng-docka and bnildlng-silps, of remarkable beauty, so far a* we tn»f 
Judge of tbcoLby thdr pr«Ecnt state, at lensi; and immediately be3^nd ttw 
quays ore (he Tarious magodnes, storehouses, sail-lofls, shops, etc., which, 
when complete, will render Cherbourg one of the most complete arsenab In 



THE VICTOBIA [ST. LAWHENCE) TUBULAE BCIfKIE. 

The present year will witness the completion of, perhaps, the g 
en(i:ineerlog work of oar time, viz., (hat of the grcBt bridge across llie rtW 
St. Lawrence, of which the Britannia Bridge over the BIcnai Straits praA 
to have been bat the precnr^or, as to Americans it will hereafter seem but M 
the shadow. Tbe enterprise bns been carried ont nnder the unspicea, anil « 
■ part of the "Gmnd Trunk Railway." which forms the connccUng Itnl 
between Montreal and the United Stales. In order that this road might IW] 
kepi open in winter, a bridge across the St. Lawrence, near Montreal, wtM- 
absolutely nvcoigBry: but the dlfflcolties of crossing tbe river at (his potnfc 
seemed at first almost insaperablo. Its width, even at the most avaUdiW 
point la very formidable; Its current is very rapid, lis depth not inlignlfiouM^ 
Besides this, the navigation of the river, not merely by steamboats andothv 
Vfsaeto, bnt by ouormoua ilmb>\r tans, bad to be provided for; bo that V» 
usual elevation, and unusual width between tbo pien, wore both roqnlred..' 
There was another obstacle, more fonnfdable — far mora formidable — thai 
all. In the wiatcr season, the St. Luwrence presents a field of Ice tttm 
three to five t^l thick. Whilst it is thus frozen, (ho river risea somotbnM it 
much as twen(y feet above Its summer level. This rise of water might bl 
provided fbr; bat bow was accident (□ be avoided, at the annually reci 

I period when the breaking up of the Ice, with almost resbtlesa power, a 

I altnostovcTyobEtacie before it? 

1 bo devised to withstand these furmidahlo dilDcultlee ? tf 

such a bridge to bo conBtrncted? The Directors of tU 

d Trunk Kallnay, to whom these questions were eo vitally importMUg 

» which wili probably ba thouEht to redtmn'l %cutli ta tl '^^ 
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^^mlneoi enKinisr wtnKo ailvi™ ami wiunnel ilicy nmlJ oiiiiiiii. 

Tin BiitBDDia liriJKe aujroaa tli« Munoi Stnvlu vms upeuvrl In ISIQ, an<l it 
wat oot, tlwmrore, uimalunil that. In J&U, the dlcei^loni sLoukl luuk Ui Hr. 
Ki>tWitt Slcpbeiiton, u llie uaiiftiea: tuiMl i.'oiilpvtcut li> ndviee tliein. Mr. 
Slcpbouoii cuusldereJ llm snl^e<^ of «o much luceroEt and imporLnucc, thnc 
be ilcMrtDlsd to go out to CaDada, pvrsoaally, for the purpose oT dculing 
with It. Ho at'conlinjEly repiired ihore, nl llie end of thit summer of 1833, 
UHl.BfturuxaiiiiDing inlolho I^u, niiido a pablic dcclomiloa of his opiulou, 
that a btkli^ across the St. Lawrence was pmcdrublo. On the 2d of May 
fullowlnt;, Ur. Stcplionson addrciscd to the Grand Trunk Railway DinscloM 
n report, !□ which he cousldered the whole quration in Ihrtc branchea : first, 
as to the dewriptjoa of brid)(e l>est catculated to proro efficient and pemin- 
DCDl; aerood, aa to the proper Bite; and thirdly, as to the necessity for lUcli 
a itmctnie. Upon the first point, he did not hesltau at once to recommend 
■he adoption of a tubular LrldBe. us the deicriplion of brides ^ICM fitted for 
a penaatient, safe, aod substantial struclurc, in inch a siloatlon; on the 
second poiul, he was nut a little influenced by conslderntions atTectinf; the 
flow or the river, and " those almost IrreBiatibie Torres " consequent upon 
the lirookin;; ap of tlie ice in ^prln^. 

Hr. StvphcDBOn, on ills arrival In Canada, met with numerous alarmists, 
who could p^phicidly dcseiilio to him ihe cficct of the ice, but he met with 
no otie who had in an; way measured or calcululed the amount of its pres- 
sure. In i-onstdering the qucaiion wlielher a bridge could bo constructed to 
wiihsiand that preuuie, it appeared to Hr. Stcphcuson to be of prlmoty 
importance to asrcnain really and precisely what that pressnre wns. This 
wHf a question of ralculullou; though, in the absence of any data, the 
diHlntltj was how to calculate It. And here, bilttro the reader proceeds ftir- 
ibiT, be may, perhaps, oot wiihoat advantOKO. pause for a moment to pond'^r 
on the wny to solve the problem, What is Ihe amount of the pressore 
uf ice four or flru feet thick. In a ruuulng stream of a certain Inclination, 
Telocity, and breadth? 

This problem pozzled Hr. Stephenson himself at flnl; but it was not lonR' 
bcliin> be hit on an expedient. He lint got at the Incllnnllon of the river; 
next ■! ila Telocity. Uc then us&nmeU tlial the ics upon that river was what 
tlicy told him U usually was, fhim four to five t>xt thick. He then inquired 
iiilu tlie cundllh>ti of thu river, and he found that, about nine miles alMvc 
UoHirral, ihere was a fall caUed Ibe Full of L«chlne, which, of conme, icpv 
rated tbe body of ice above Ihe bll from Ihe body of ice below it. Taking 
these data, he calculated what would be Ihe prcisnrc of nine rollei of Ice, 
from Ibur to five feet thick, lylne on a plans of a given inclination, and 
prcsiiii^ against Ihe plur? of a brldj^ across Ihu cbannel. The n»ult of that 
calculation In flgoros It would be unnecessary, even If it wi3ro possible, to 
stMe; but, whatever were the flgiitBS, tbey enabled Ur. Stephenson at oni« 
to roolLto one all-important fact. Ue anlved at the concluiiion that "the 
fllnioat imMlHtlbJe force " of this masa of Ice would crush or sweep away any 
r.nliaary bridge, and Chat all the RQKgostlous previously madu for encounter- 
liiK the dlfflcally were only likely to renidt hi disaster If oirrieil into elltet. 

For, up to the jieriod of Mr. Stephenson's report, great diffcrenec of opin- 
ion exliiei] in Caiiadn and elu'whcrc, ns to the probable effect of tlie ice 
pre«snni. One parly lielil Ihut no bridce wlintercr could stand a«^usi \x\ 
ouotiiGi^ wMIms f'**"'fj'^ the (iilQcttUy to bu fi 



34 



rAL or BCIENTIFIC OIBCOVERr. 



canin;^ or renclan, such us those in ons on the Bmnll rlreia of 
elHewhi^re, wonid lie an efflclenl protection Tor the piers. The p 
ftmrlWy impivsErd on Mr. Stephenson wbb to protect big plei 
called a, " crib-vork ; " that is to BSf, b; Itiri^ mneiies or timber hi tmat Bt 
the pios, crossed uid wel){htDd, B&d as thick, or thleher, than Itic Ice 
It was evident fh>ni the first, that tbia extensive crfb-nork most be an adill- 
Honal obataele and impediment to the fno navigation or the river, and hf 
the passage of the ice. But, leyond this, Mr. Steplienson's calculaliona 
vinceil liim that such a work would be entirely Inadcqnatc to protect Mtrh 
(tnielure as he eontem plated, in aacb a river as the River St. Liiwrenct>; antl 
that, even ir the erib-worii stood, it would be subject to sut-h Bl>nu[aii anl' 
wear and tear, traia Its conflicts with the Ice, that It woald raqn 
Slated at least ereiy two or three years. It wbs more thnn doubtful, lo hit 
mind, if such an urangeincnl woald tM capable of resiBiIng the Iw at Rll; 
and If It did not, tbo capital of the company would be wasted. Mr- 
son, Ihordbrc, at once determined that such a work whs undesiraMe; Mil' 
that aocb eoonnoua slakes as (hose at issue could not bo left dependent BpiM~ 
the nnecrtalDty of such an cxpocticnl. 

The abstract methods he hcul taken to ascertain if any bridge would wtth' 
stand the almost irreaistlhlB presaore of the ico, had not alone convinced lit. 
Stephenson that no such projects would avail as those proposed in 
They hod equally satlsHed his mind as to the amount of resistance reqaitfM 
lo encounter the presBura aBalnst which it was needlXil to provide. ~ 
Inj; what timber would not resist, be cqnnlly knew what resistance eonM ht- 
alTorded by substantial masonry. "Cribs" be felt were uiieless; bol 
were mclboda by which the pressure could be nrslsied, independeollj oT 
"cribs." Mr. Stephenson decided on the adoption of atone | ~ 
llie tubes at wide Intervals, each pier huvin)!;, on the side opposad lo 
course of the stream, ift^re cu(-watera of solid stone work, inclined afcall 
tbo cnrretit, up which, as it were, the Ice would creep, and break itadf 
pieces by Its own weight and pressure. Ho arranmd that 
shaped cut-waters thoald present uncles to Ibe ii-o snlKclent to sepaiMe M 
fracture It as It rose up upon the piers, but at the same time so obtnM MS 
lo be liable themselves to tVactnre. These piers, llicrefore, were devlwd 
answer the double purpose of plera and ice-breakers. They exhibit, wa-at 
conslmcted. every Indication of massivencss and power to resist prasann^- 
well OS of slublllly to support the supetBlmclnre. Expertenee, Ituleed, k 
proved the piers salted fbr all the purposes for which they were deafgoi 
During the four years the structure bus been lu progress, it bos endidy fl 
tilled all the condillous Its originator anticipated; and It has wlthstiMt^-' 
the roost ■atlsfnctory manner, the most violent pressures which havet 
the braak-up of the Ice. 

Whilst the piers of this bridge are thus peculiar In Ihclr design, In oi* 
meet the peculiar circuntslanees of the country and iho climate of Oani 

10 sspentmclare is an elongated repetition only of the design fbr As 

lanlB Bridt'e. The Victoria Bridge is Indeed remarkable ibr in «U 
[length, but Its several tubes ore not so long at those of the Brlianttl* 

id are only otherwise disllnfrulshablc. Inasmuch as that they are the 

It constTUcicd without the odaptaiion of the cellular prindpU/ 
notice, however, (bat these tabes, in all tbclr delnlls, wei« dMtp 
' ploiB and rivet by rivet. In iho offlco of Mr. Slophcnson, and m 
iaibreTttTttrvDg± uid KnUi, and pi«pu<A aiA «n«HBA« 



UKCHAXICS AND USEFUL ABTS. 

ihtii details, ttndcr lbs tolo superlntendmice and enperriiion of bis relmive, 
Mr- G. B. StepbeDton. Wllh sach nlcel; were all the amtngemcnu msprFl- 
iag ibcse plaiM conilncieil, tliai, under ihe directions or that j^Uaman, 
enrj plate and piece of iron waa panrhal in England before It was tent out 
to Canada; and elnborele and dctallfd Jrawbigs and InBlruetiunB were sent 
by ibe tame band, to show tbe melhod of connection. On tbo arriTnl, there- 
fore, of OBch Eeparale cargo of iron In Cimada, little remained lo those Dpon 
the >pot bnt to fasten tof^ther the Tarious pieces, and place them in their 
onier and poiillion as directed. 

The Tlciorla Bridse, with Its npproachca, is only abonl GO yards short of 
two miles, being five and one-half times longer than llie Britannia Brld)(o 
Hcrow the Henai Sirvits. Tbe bridge prolier canslsta of 24 spans of 242 
rm each, and one In the centre of the river, — itself an immeiuie brid(^ 
uT 1130 feet. The epans are approached by ■ canseway, on each side of tho 
riTor, each lerminBlIiii; in an abucment or solid mosonrr. 340 fl'ct long, and 
00 fe«t wide. The caaseway Irom Ibo nortb banfc la 1400 tea long, and lliat 
from the sonlh bank 700 feet. The iron tabes, within wiilcb rlic rood ruos, 
ure no (bet above llie lil^b-nntci level of the St, Lawrence, nod llio total 
weight of iron in lUu tubes Is upwards of 100,000 tons. 

ON TBE SEWERAGE OF LONDON. 

London has justly boasted of being tho best-drained city in Ihe world, and 
poiutvd to ber two thonsand miles of sobierrancon passages, tbrongb which 
Ihe sewage of two millions of inhabitants flowed to tbe sea, as a prouder 
wonder iban the labyrinth of Crete. The object of all London drainage up 
to tbe present time, however, bos been to make the Thomei the great main 
sewer of the menopoils ; ~ all the sewers of the eiiy, on both sidea of the 
river, nmnlng due north and sonlh, and all dlschoTKing into the Thamee 
within a distance of about six miles. Most of tbe sewen, moreover, owing 
lo their low level, are so completely tide-locked, that It Is only at dead low 
water Ibat they can empty themselves at all, and thus for twelve houis tbla 
•ewa^ of both sides of London Is pent up, and gives off its miasma, 
thnrngb an clobomte system of drains, into every street and boose. But as 
Ibe sewage can only escape at dead low water, tbe returning tide in tbe river 
chums it up and down, keeping all its abominable" SotsHm"and "Jetsam " 
opposite tho city, until the tide tarns, when It runs out, and Is replaced by a 
quantum of some two million galiuns of IVnsh filth, to be operated on in a 
similar manner. Tho consequence Ik, that tbo Thaiurs llself has been eon- 
vened into a mere open sewer of the worst kind. 

Tbi* Bvll has been greatly Increased by Ibe very perfection to which Ibe 
drainage of the city has been carried of late years. Within tbe last ten 
youa, seven or eight hundred miles of drains have been built to remove tbe 
mischief of pHrate coss-pools, attached to almost every house, and which 
bad grown hilo a nuisance of tbe most flagrant character. Bat Ibis accuracy 
of cliEanliness for each hoose only aggravated the horrors of the river. Inas- 
much as it increased Ibo omoanl of sewerage to the CKlenI of two hundred 
IboBsaud gallons daily, containing three bundled tons, at least, of organic 
matter, which in ihb cose Is the mildest term for fllih of tbo most loath- 
some dcscripllon. 

About three years aeo, the wntcrs of llie Thnmc!, which had 5yftdu»\\l 
hteagtUagmoiiamaU uuhv IUil-a»*ond, bt«aii to give uS •.»Uinc\v *o4i«&&* 
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fill, thai precnntionaiT maasuroa had at onre to be adopicd to lUiiigMC *• J 
lmmC4llB(B rlangcr; and, u a patllatlvo, an Imniotiio amount at 
chloride of lime wna put in dally. During ths pnsE summvr (16%) il 
trcatmunc had ta be tni^reas«d, and no lees than one hanilnal and ti 
oT lime, and twelve Ions of rhloridD of lime, vcre thrown tnto ih* ri*fl 
doll;, at a cast of £1300 per week ; m cxpendltuic whlcli II is calmUted mnl 
bo donbled next year, and bo on nnlil llie evil it oven.'ome. j 
.£30,000, moreover, was also expended during llio past eummer in fltuhl^ 
the sewers, to aid in the diacharge of their »>atenls in times of oxi 



The mapiltade and in 
the ullcntlnn uf Forllam 

The great difflcnltj has heon to decide on the mo9t fcaslljle metlrad « 
doing the work, the nereasitj of which was denied by nol>ody. ^nalljl 
boweTET, Ibo plan of Hr. Bnzali^tle, the Chief Engineer of the BomO 
Work>, hail been adopiod, and is already in proKrcasi II ii on a Kale m 
qnale to the Augean labor undertaken. It eonsists of three gigatille nn 
tnnnols, at different levels, which hitorcept the exiatlDg sowecB >t rif 
angle*, thaa reeelvinK all their rontonts Ibrmerly einpted Into ihe rlvnr, a 
conveying them, parallel with the bonks of the river, about eight milea ■ 
BaritiPKi where an linioiHiso reHcrvoir is to lie prepared to rurelTC Iba 
Tbls reservoir is to be a mile and a half long, hy about one hnndrad fl 
wide and iwcnty.onc feet deep, capable of eontninln^ no leai than ttr 
tntllion cnlilc feet, or double the average of eii^bt hours' aeenmnialtoB « 
sewa^. The object of the narrowness of (he rei^en'oi^, compared with 
lenttth, is to admit of Its lieing bricked over with arches, and coveted it 
earth, so at to prevent the escape of foul gases. l>nrlng the time the (em 
la fn this reservoir It la to lie deodorized, and experiments are now gotne 
to ascertain the best method of dolnit this. At high tide the contents of 11 
reeervflir will be vinplicd Into Ihe river by immense outfall pipes e: 
to the middle and bottom of Its Iwd, liity feet Inflow the surface. It II tl 
IleTOil Ihnt with these precautions, Ihe sewage, after deodorizatlon, btfl 
poufcd Into »o vnsl a body of water, at 90 great a depth, will coaao to b»M 
tonger an agent of mischief. 

Those works arc now going on wllh great rapidity, and in the moK tbs 
oagb and profuse manner. The estimated time fbr their compioilon b fli 
yearn, and the expense X4,000,()oa (00,000,000). At the point where ttMW 
tml sewen nnile, the whole are enctoseil in a single tunnel of the mwt an 
sivo description, powerful outer hanncbe* or battresacs supporting lh« Ml 
outride, while tbi.- whole is Inclosed In what may be ainiQAt termed aa tt 
hankment of concrete. More than two thousand men ore nl preKsni M 
ploynil on Ihe work, and the whole will rcqoire iilwut forty million luM 
and many (liunsnnd Ions of mortar, to complcie II. So vast Is tiienndcvM 
In^, and so ntlossni aie its proportions, that bnt for its hnvlno: an InponA 
and mo't iKncflclal purpose in view. It would almost remind the spwfaMfi 
ft« K^TiHc and meaningless works which the Kgyptiatis seem to h«*«« 
and, apparently only tu excite the astonlshinenl of niter ages. 

THE ORDNAlfCE SOHVEY OF GREAT DBITAIN, 

ne Itntlonxl Surrey of Great Bdiidn ts Uiuu:il upun a «v>M<a of triWM 
'— exteiidiug oviT the whole couniry. T\iu illsuiiusa \KCTweeL Von tfu 
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nometrinii Bp.niona aro (lorircd rrom Uie mcnsBivd busc-tinc on Siiliflniry 
I'liiin, will on ibc nonb atioic of Lauifli Foyk. lii Ihc iiortli of Iiclnnd. Tbie 
aioii imporiBnt bnuitih of dj« work bu ti«cn exticHteil with tlie grcMcst 
urranuf — tlic ilifferrni^ between the mciuured len^hii nr tho liuea ii( vcri- 
ili^itkHi and iheii rompuicil IcnKllii not cxroeditiK tvo Hnil onc-liulf inclioi 
III Mvcn mitea. The nvBtage Ivaisth of tha tides of tlia triuiKlraJa thu 
lirinclpul iriangnUtloQ la about eixty mile*, bat maiiy uf tbo «idw vxcueil 
line hiiiulnil miles in leuglh. Tliu primu'; triangulnlion Is next broken np 
iiiio unuller trlanglcn, the aidca of wbirb &rc fioa five to icn mllca in length, 
iiiid this (cnndiir}' lh apiin broken iulo (rinnglea, tbc >iil« uf wliteli an 
i-ontomi luilc king, to rami the tertiary or minor irlwiKuliiIIun. Tliomvn 
iil-loyinl lu make Ibo dcinilcU Eurrcy, then, ailnnlly nimauro ibD lenf^h of 
ii'liaMeortbe minor trinuglu on the (.luuiid, noting lu lUclr " ncld-liaolu " 
..ry fence, »ireiim, or oilier oUjii-i they may ltobs; ihwy then uiituurB 
■ '~» Ilnw frum one Me of Ibv tiiiingle la tbe other, and, by lukluK utlMU 
I ■!!• the mriuncvd linn to every ol^jucc on Ibe filce of tbe eouulry, ibvy ub- 
: . : II la ilieir Itelil-booki the data for plotting occtiiitlt pbinB apuii any scolo 
» luL-h may be m]ubxd. Tbe lun^h of every mcwunxl «lUu of a irtangic, 
iiiiTefotx, itehecked by the t'oiiiputud trigonometrical dinlance, awl Uieanui- 
rucy or the tines within eiu-J) irlunglc la ebeckedby ilie|iloiiing,*nil tlmt oo 
errura can escape detecllon. By lliis method perfect aet^uracy b obtained, 
not obty In ovcry part of the detail of the earrcy, bat every ol^ect Is In its 
conect relallvo poattlon to every oilier oljjMt, ho^evw dlitanl. Tho Icvoli 
et^n^veil oil the plans are uU pivoii in n-'iaiiun tu uiio datum level, — that fur 
(jreat Ittiliiiu liclng the level of nican-llda at Uverpool. 

The tcalcs wbii'b have been edo|iled for (he piniu are as folloWE; Town 
nta|is, VO inches to Ibe mile, or l-OUOof the aituul Uncormeiuuroi patishe*, 
U-3M Incbtw to « mltc, or 1>£W0 of the actual incasureacnt ; counties, (I 
liu'hM 14 the mile; and Ibe i^iend map of the kingdom, 1 inch to tbe tnile. 
The parish plans are engraved npon zinc, and the roninlnlii); plana on ■.'up- 
per. Zincography i» now generally odopicd, liiuead of liiliogmpby, on oe- 
coonl of tbe fiidllty of liundling iliic plates, rather than llihogmphic atonce, 
Kbleh MV neewaarily heavy, and are eonslnnlly liable to be broken. Tbo 
rejuetion of tho scale of tbo ouo-inch pbms lW>m tbosaof larger siw. Is dons 
by naaiu of photogtspliy. Tbo collodion ptocea* is employed for the pur- 
pose of taking the negative copy. The lens of the camera lued Is a single 
achroinatie mcniwa*, tlinte and one-half inches hi diameter, with a princl)Hd 
louol len^tlh of twciiiy-D>ur Incbes. The plan to be redoeed is aiiacbcd to a 
Iwanl, wblrh can beoiljuited by a screw to any height that mny bo required, 
and tarn* upon a eenue pivot. Tbo earners is placed opposite to It on n 
tabic wbkh inins upon wheels upon a small tramway laid down on Ihe floor 
ol the phutogmphic room, anil the rcqoired scale of the reduction is olituiiiud 
by tracing on the ground glaas of Ibe cutncra a rectangle corrcs[Hinding on 
the Mdoiail iieiilo to tbe rectangle of tho ptnn to be reduced. The curraturo 
^~" '10 Image, and tbe Inillstlnctnoss of outline from spherical ahcrrailon, Nre 
A by reitucing the diaphni|{ni In ftimt of the lens to ■ mnall 
__ From the uogatlve Ihait obininod on glass, u mnny positive copies 

II papers arc retjuinxl »r« then taken in Ibe iisonl way. The Iniroduciion 
if thi*ineIhod hns ereaily knencd the cost of reducing tlic pliins, and nl?io 
«n™ un rniincnii- qnnntity of thno and loI«r, Tlie nix-incli mnp Is I'li- 
irravc.1 in ^hwt* thtvf frai by two f»et, ilw sheeiB of ewli cnnnl^ Imhi^tw* 
lo ftl tOKNber ^>' 'be marglml llnot, vo aa to furm.U m ' ' 
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A coaslderablc saving Id thecost of cngroTin^ Hid Ordsance Blapa ii ef 
by ueln^ steel piuidios to tul tlio wuwls, Q^ures, roclu, etc, on tlie CDppo 
' pioKs ; the work Is Itina dune mut^h uurc qukklj ihau by hand, and bojt- 
■e employed at it In the plai.'e ot skilled en^ravEn. A portion of llie 
ig, t,\ao, on Iba copper plates, Is engraved by mochiae (llci'kcr'B patent), 
BOd the porks and sands are ruled by a nutrliine with a. stoi'l dmting-i 
the prcBsore of the wheel ond ihc Inten'ai Iwtwcen itia dots bclns tug) 
according to tbo tint required to be produced. Tbu Ink need in the c^por- 
plate printing consists of Fronkibrt block with a mixture of Prasiiao Uii%. 
ITToand. nith burnt oil In a mill constracted at tho Ordnnncv Map OIHcv, *t 
Bouchaniptan, far tliD purpose. After priming, tlie linpnissions aie Out 
dried between millbonrds, and arc Tbcn placed bctwcvu Klawboantl, Mt4 
prclBcd in an hydrauUc prtas, oJ lur which they aro ruiady lo Issue. — I 



BAIUIOAD AShRB AND XnE FOKCES THEY HATE TO BESI8T. 

From n Prussian journal for orclilteeta and ciril cnciDDCrs, we derive tlW 
following report of a »crlcs of exporlnient», mode by Siii>orliitundenl Woehl«(^ 
of one or the lai^ost railroad lines lu Pnusio, with diSurvnt axles, and imilt 
dlORiiBnt clrcuiD stances. 

The forces which act on these axles may be divided into two classes, on 

class containing tbose fbrce« which tend to clfcct a flexion or bending of tb 

axlo, and the other couiainlng tboaa wblch effect a torsion or twisting oT di 

I ■inie. Two simple and Ingenioas apparalueos were stlocbed to the axlu, 

f wblcll, by means of steel points acting against zinc plD[e«, Indicated, aflar 

I each trip, tbe degree of Qcxlon and tlia respective torsion of the axle. 

Wltb the experiments on tliu flexion uf the axles, it was neceesaiy to ai 
certain that (breo wblch, when applied to the d^cumli^^■□co of tbe wbec^ 
corresponds to the flexion indicated by tbe eteel point of (he appoiatna og 
'10 dlol-plnte. For this purpose two dynamometers are attached, one to «sd 
wbcol nod lieai to Its drcumAircncc, and the two wheels ore forced towanl 
«ach other, imt II tbe appanttis on the axle indicates the same degree of Om 
tlon which has been Indicated by the steel point during the trip. It mnM 
bowcTcr. bo remarked, thai the apparatus, as it tevolres with the axles, cataa 
the index lodi-flect in opposite directions, producing a deflection twice as laig 
tw that produced with equal power by moans of the dynamometer. TlM tf 
paiatuB was so constructed that, during the motion of tbe train, one lad 
dcfloctlon of Ibe Index was equal to a side motion of the drcnmltareiw* a 
the wheelofS-lOof an Inch, or to a deflection of 3-32 limits normal posltlas 
TIk sldc-dntDght, which has to bo applied lo the circamrercnce of the wJmH 
in order to produce the same HocUod oF the axle, or a onc-slded deflectloa q 
tbu Index of a half Inch, Is equal to 33) cwt. for axles of 31 inches dlai 
in the linbs, and for wheeht of aCi Inches diameter. For axles of S Inch 
diamcler in Ihe ha b, and with wheeb of 36] inches, the aldc-diaaght w 
tonnd to bo 7D) cwt. 
With the experiments on lomion Iho appatBtns wns so constructed Ihi 
, widi axl«* of 31 inches, one inch deflection of the index corresponds to) 
D of D'331 Inches on the circumference of a wtieel of 36i InchM; wbUT 
« the double amount of iho rool deflection of each point of tlie drci 
» IVom Its normal piwiilon. Each Inch of dcflpcllon of Ihe In^ 
', corresponds to an angle ut torsion at 30 mVnutuK. Tu ^ 
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mnn, a ])nwt>r eqan 
\c Wheel. With ax 
or lonton MirreBpoiidinE >•> ono fncb 
be 21 ninnies, wliii-li required u power or i- 
wire of tin; wliwU of 31)1 iuthog diumclcr. 

EipeHmcats have been mode with eon niii 
thensnliiworeeolleclHl in table*! clTiriK ihe 
by llwriuri.the wdgbt or the can vilh their reepectiTuloulK, and tho largest 
deHtvtlon of (he lodrxei of both the apporaluaes for flection and for lorston. 

With axlei of 3t inch dlaiueter, oinde of rust steel, and nmninit under nan 
with fbnr wheel*, and with a, weight of IIT'S rwt. on each axle, the larKWt 
defleetton of the Index by flection was 3 1-lfi Ineb, which Is equal to a tido- 
dmtigbt of 73 ewi. The imuion of the cxiivina Bbres of the auto in tlili 
case is equal to VSi ewt. |ier square inch, and the dctlcccion of Iha wheel 
from Its normal podlchni Ib ecgnal lo 0-2S7 iaebu. The arorage dcHection of 
tho Index, with covered cars running on fonr wheels, however, waa fonnd 
to Iw from Si to S! iDcbea, rcqaiiing a Hicle-druughl of IVoni M 3-G ID 62] cwt. 

The largest deflection of the apparatus for torsion, in the snme ea*e, was 
fonnd to Iw 1 l-B Inebca, which la equal to a power of 30 11-18 cwt. on the 
drcnmf^renus of Ihc wheel, producing a tension of the extreme libres uquni 
ta as rwi. per eqnarc inch. Tho BverngD ilelleciiou In this am was 1 1-ia 
Inrhea, wbirh Is equal to a power of 201 cwi. on tbo clrcatnftrancc of tho 

If the two largest fbrccs on flection and lonion net stmultaneouiily. tbo ex- 
treme tllma iif Ibe axle BUBtJilnapowerequiil to lIieBqaurc mot of 3WJ + 5J', 
which leaves 357 cwt. per square inch. This shows that thetonion Incnniaes 
but vcTf slightly the tension of the extreme Qbres produced by the flection 
of ibe aiclea. 

Such M power would be omplj sufflcicnt to produce a, considerable iMnd 
with wriiii;:ht-iron axlen, whore Ihe limit of elasticity Is approached by a 
[i-n*ion of Ihe extreme flbros eqnul in ISO cwt. tu the square iucb. 

With axles of five inches diameter, and a load of 153-15 cwt. per axle, tho 
lartmt deflection pio<Iu(«d by flection was 1 13.32 Inches, which Is equnl lo a 
■leflet-tioil of the citcumferenco of the wheel IVora its normal position of 9*4 
Itidiet, and which requires a slde-dranghC of 103 33-64 cwt. The tension ul' 
Ihe extreme fibres In this case is C(|Db1 lo iriU cwt. p«r square inch. 

The Inrp^st lorslon wan produced with a load of lGl-95 cwt. per axle. The 
deflection of the index was equal to I -16 inch, whlcb rcqulpcs a power of 411 
cwt. on the circumference of the wheel, nud tbo tension of the extreme fibre* 
is equal lo 35 cwt. per square inch. 

If an axle Is calculated to ranSDD.OOOmnes.and the luriCGst deflection takes 
plHcf once in every ten miles. It (Ihe axle) will break if it caniioT be bent 
1^,100 times to tbla deflection from Its normal position. In order to asccrlnln, 
Uicrtforc, tho laruest load which an axle it able to carry with anrtiy. It is 
necessary lo Mcenaln bow far, and bow often, the nxic can be bent. 

Corcfnl experiments mode In this respect sbow that the maximum load of 
aflv^-lncb wroDght-ironaxleoaKhl not lo exceed 155 cwt.; thai nra4t.lnch 
kxla, 113 cwt.; that of a 4-iucb axle, 79 cwt.; and ilial uf a 3i-incb axle, - 
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" I wniilJ ptiKj^pst 10 Bitperintpndcnt! of rnilrnniU now In oporntlon, tba 
Irinl ot» rawmiU [n lenictU of finporslrurlure Willi sCrlni^-pliKiH. niiU iwg ■ 
of crMs-tle4. Flr^ ptaro In tha- bnllnst-t jcs six tiy elithl IncbM, lira mmI 
faRlribci upon mim HDlrc to Mnire: upon iliesv pinro longlrudlMil «J1U, ■) 
bIx by elKbt IiifIiim; lostl}'. upon Ihc latter place tbo smiillur croa-Hran 
portini; tbo rail, abont Ibree by six inchee, »nd two or two and ■, half fi 
apart from rentre to ocntre; Ihc liollom of (he longitudinals being BboiU i 
Inch nbove Iho bailmt. Tho bottom or Iho 6irinit-pic™ is Eupposcd lo 
^vnted iibout an inch above tho bnlluHt. It uppcars to me that the tilnstid 
iiu-arud to Iho rail, throu|rhout lla vndrD leo^tb. by Ibu ammecmeDl, will 
rnuliil todimlnlBli, toavcry f^^^t extent, Iho (iotructtvcpounifiny action whl 
Ihicnitlnesoxortiipon Iho rails of alliticsupcrHtruanrcsnowlnaM, Expa 
tmoe would soon point oat Iho proper dlmentlons, and dlstanoe* apart, oTt 
tlmbera lo be employed tor engines of any ^ven woiKht, la order to Innj 
the rcqulelte degree of ehutlclty, whiob evidently admits of being varied 
any extent which may be round desirabls. Tho increased quanUTy of ttmbM 
Involvwl In this propojwd plan, is an evident ol^ec-ilon lo it; but expcrtenM 
only can indicate wliciher Ibc attcadnnt advantiiees which it posesaaea n 
not more than counierbalanre this olijectiun, together with any otlnM 
whirl) it may be liable. Besides tbu Kinalvr prcsumvd clarubllity of the n 
from the fact that no portion of it rests on a ri^d «up]>ort, we should senir 
mncb more efficient tall-Joint, inosmacb as the joints wooid rest ifpim t 
upper pTOss-tlGB. instead of Mavm tho ties, as in the present pToferml pn 
Un; thus combiDlnj; Increased sirongtb of joint wiili Krvater unlformllj 
elaitidly. We also sboold elevate the rail more beyond the infltuMca 
(now. Uoi«OTer, should this expedient enable us to obtain that certain (■ 
certain?) amonnl of elasticity of rail wblcb all engineers eoneode to bft 
Impwtant a desldcrotum. It will doubilens tend to Ihc adoption of moMa 
cientfuppotts fyr the lower cross-ties themsolveii, — supports wblcb may ocM 
below the Inflaenre of rain and IVost, and Ihns efToct a very Inipurtanl ndl 
don of expense for roctificailon oT the tracli, bo^lilus dispcnslni; with th»1i 
ot ballosl. Tlie grosteat objection in the employment of such soplMI! 
hhberto, has been the Increased rigidity of trach ultendanl on thois, anH 1 
which the destruction or the rail is greatly accelcrateil. Bal if 
a means of modifying or entirely aunuiliii); tbis riipdily lu tbo rail by • ^ 
cess entirely Independent of the foundation on which the mil rests, then tbi 
Dtiicotion vanishes: and tho way peemn to open for arriving at arout^b no 
peirften sopersiruciure than hns hiihcno been used, 

" I hope that the subject may be romuded by some of oar intelligent inpt 
lnt«ndenH asboini^of imfllricnt interest to induce Ihcm tomnkea trial of i 
If otily Ibr a (few longihs of rail." 

GAJtDIKER'S COJtroCKD CAR WHEKL AKD AXLE. 

The invention ninsl<>ta nf a cnmponnit nxlo or three ports, and acompon 
irhecT of six parts, Tho journal pnrl of tho axle is about >ixloen taeb 
toliKi ot snfllrk'nt lcni;lh Ibr the bearlni:, anil passes to thi? centre of the 111 
" ■ I whcd: tho uthcr part is of nulfldent lenpb to reach fWm centre ' 
' onho hnbs, ronsiiniilng the main or middle part of the axle. It 
I to each end by tho short axles, and mi coupled tocoiher Inside of 11 
1 to nrndur It os suong as llie solid axle. The wheel is pressed on tl 
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fiB the Mimp enri or thp axlp, — so that, wbile rnrniinl on n atraiplit linp, llio 
«bcelH uul imle rcvulvu togolber in the ordlnAry msnner; hue, upon striking 
n I'um, the? Oft liiilcpcndcnilr, uyiuiinK Ibemwivw, wliotorcr tho ndmn 
taaj 1m;, wlthoDt caoelng tho Icust teuelon on the iixU.>. The short pMrts or 
ilie axle can lie tmule of raststcet wilh ndTBUtAgo — tlio illirHrance Id eust 
In-iiig more than equalled by It* superior dnnibilltT — Iha Bicel axle laslinK 
four nr fltc limen at long m one mnilc oC wrou^hl iron. As llivre la no twist 
on the mEln aitle, it will loit for many yuars, tho short onos only wanting to 
be imownJ. In this way, the cost of 8xle« fbr a terra of years will bo ro- 
damd nearly fifty percent., to isy nothing of tlic prsrcntkin of aculileDM, now 
(O ficqoont rVom tho breakage of axles. An iropononl fciatura is, thai Ilia 
Hxle can boaa well niado fh>m old axles, which have been worn out at Itio 
Jnumalii, and ean be ntiplini to an onlinary out wheel, or to the improved 
whcvldcioibcdiislblliiwii; TheaJde-piatcsaadtireareuiadeof wrought Irani 
the bub Ib of cael iron, and ronaUls of three parts — n eentrc and two side 

■ pfecea. The ilde-plates will ODtloEt several tires, which can 1)0 renewed whon- 
cTer ihcy wear out. The whole wheel can he made at a little over hiilf Iha 
coat of the ordinwy wrought-lron wheel, and will aave over three-iiuarter! of 

Hnni on the weight of on elght-whccted car. — Amtriam Jtofliraii lUeicw. 



^B niPKOVEMENT IN HO 

^91w Cinciaitali Qa^lt. notes a. now kind of rail on cxhiliilion in lliut diy, 
adapted to siroet rallroadH. It in designed to dispense entirely with nuodun 
croii-tle«, and can be put down at much leaa expense thaa the ordinary way. 
Tlie rails are joined lagciher, and made contiimoua by means of a aptieiA- 
wedgu tnMnled In cloelg about ten Inches lon^, cast with Ilio rail. Trenches 
ore opened In the pavement, olichtcen inclics wide, and from eight to twenty 
incbea dnp, the Imttom eotnpairted by the use of a rammer, and the rail put 
In. At the enils and in the middle of eni'h rail, a block or plank, about ton 
InrhM aurnu^c, b laid crosswise of tho track ; the K>avel is then replaced, and 
lb* pavcmclit closed in. Tho weiglit of tho mil ia from elKhty lo one hun- 
dred pounds per yard, and the cost per mile, when laid, from SOOQO to SSOOO. 
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following paper was read before the InsUlntiotl of Slechanlcn! Engl- 
UindoD, by Jlr. W. A. Foiriialm: This conBlmction of axl&lKut has 
abject the introduction of on elastic cosblun or spring of vnloanizcil 
India-rubber between the axle-boxes and framing of h>cumotlva ouginvs, Ibr 
llic purpose of allowing the wheels to accommodate tliemselvcs to curved 
(•onions of tlie railway, and thns dimmish the wear on tho flanges of the 
wheels Knd on the Diccaof the oxle-lioxea. The Indla-rublwr spring is placed 
InrocBwes rormodln tbcjnwiof the horn phites upon each side of the axle- 
IfOK, and a metal piaio, with a smooth, eaec-haidened surface, 1b Inlcrpoxed, 
Diwu which the axle-box illdei Tcsrtlcally with the inequalities of the road. 
The force of the iprtng action of the Indla-rahlier la msde snfflcienl to keep 
the axUo of Iho wheeli at riglii anglai to the s iraiEhl portions of llin rail- 
ivay, iiiil ti> yield to the Mrlion of Iho rails npon the whwla In Mirvcd por- 
tioiw, and by this moans to allow the axles to nsKume *«e\v «. X**^^'*"' ** '"'^ 
mtbo curve. ThQ c^tVdlv <A *^ V«iS»ivAk> 
A* 
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o keep tho nnle-lK>xe» at bU timw in close conliKt witll tl 
lt«, ED u to ««rure It )!ooil fli, iind nlivlnle tlie occcMil 
fat ilmt constittit IIiiIiik wlilcli tliuy onlimu'lly n.'qiiiic, In i'uiigci)iicii(« of tt 
wearing uwuj uf tlio working fiicos. 

Thai tho loading nlid tmJlitlK whMla may hnve ftLll nirlher OextbllUy « 
adjuilmcnt, Kstiiall pl&y is pennittiKl to tlie axin-tiox Intern II7, in ibodlec 
tEoo or xbe axlo, by mitklnx Iha i«ceBtie> In iliu axle-box, wliich rocoHv tl 
fltw-plates, wilier than Uto pUtes themselves tiy \ inch. Bal to kwp 4 
wtlA^xntcs in position in stniit;hc porttona of ihc road, thMC pifttcs mn vut 
trcdjte-shBped In plan, so that the elastic presmirc nf tho indlB-nil>b«roi»lfe 
fnre-plruos restores the axle-lmxea 10 Ihelt renlral position, wtienertr I 
pKUure on tho llnngea of the whoel is relieved. Tho inclliifttion at 1 
woilga la mode such that ^ inch movcmeni of iho axkr-box iMcnUbr, 
dtlier direction, compresHea Ihe Indlo-ruhtwr fg Inrh. 

The IndlB-rabber la employed in Ihe fonn of rings or ^raahoB \% b 
Ihiek; and it is found <-onTcnient, in order to mnlnti^n an auiir»lefllM 
tweun thu ivorklng surfaces of tliu axle-boxes, that thcsa waahers, wbeB t 
position, shoiilil lie romprtasod -f^ incli, which Is cquiviiteiit to s prcsran d 
nbolit one ton on cnch aide of the ax1o-t>ox. lending to ninlnlnln Ihe contai 
of the worklnij: BorfEUNs. With this prejisure, the nxk'-lio\c.« fllile moi 
frtmly on the oise-hardcned surface of tho pintus, than in rlit iL*n;il conatmi 
lion; wlitlsl Ihe motion wiilrb purmlM the 'whccla 10 .id omnuHliite Ihen 
selves to tho cnrralnni of tho rood does not lu the lenst liici-cu.w llic ofrHll 
lion of the engine, and prevvnia Iho excessive weur of ilit.- sliuulden of ll 
Journals and tbe fluigeB of the wheels, which are such fertUo cnnaM 4 
niisteadlneas In ordinary englnca. ' 

In Iho case of the drlving-whcelB of the en^nc, it Is not ndvlcnblo toaOn 
10 nueb play 10 the nxlD-lioxG«; and hence, while the admhvlile Dt bc(«n9l 
■be woiklnK surfaces obtuined by Ihe al)oro armiigement renders lU Mlpl^ 
Tnont adrnntageong, it is modified in this case by the n^ of a bund of tlkdl 
rnblm, 131 by 91 Inches, and g Inch thick, covcmt by a wroujiht^roit pin 
coso-hBrdencd aa Iwrore, but not wcdge-ehaped. since in thia mse all lUOtl 
plnf is to be avoided. A lonj^iudinal play of ^^ inch only is allomd a 
Meb side, lictwccn the cjuo-hardened plate and tbe bom-blocks, to pmni 
tho action of tlM india-rubber spring, which la campreaacd In this ease, aoi 
to exert an Inllhil prvesure of about Bftcen Ions on each aido of tbe axl 
box, to resist the acttun of the force driving Ibo engine. Notwlthstaadh^ 
this lorgt pt«SEure on ihc n'orkini: nices of the liox, li la found, In pnMki 
to RUl readily with the welnibt of the wheel Itself, In iIid case of the AlrtRl 
irhocl, tbe adfanlaKO durlvcd by this conatmction does not couiist In Ot 
adjustment pven to ihe wheels, but in the pcrl^t St at all limes liuilntalllB 
bolWMnlhoalidlUKsurfacca; the claHIicityoT the India-rubber also fi>tina> 
etastlo cushion to receive the shocks of Iho macblnory. A small tUtp I 
laaibcr prevents the oil fh>m galnluR admission to the India-rubbor. Tt 
peiltact ri'eedotn of modon, the small wear of the axle-box, In conscqnenoB^ 
tho (!aw-hardeDlng of the alides, Iho ease with which Ihe engine passes ci 
and the diminished wear of the wheel-flanpja, are Important adviuu 
which have been dcilvcd. In practice, from thIa construction of axle-hox7 

A similar application of an Indinrinbbcr spring to the ouialdocouplini 
of an cntfine hiid also tieen mnilc. In ihia conslmcilon of rods, the Ba« < 
oMtOts fbr lljihlciibis Ihe broasca wns illspensml with, by employlaita 

^JMW iiw cod of the nxl, seciued by & loclt-nat Emm. lialk. at 'si«A 
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Jr. W. PairTwIm shoired n ipccimcn of tlic india-nibTwr lininc from rtn 

rnxk-box that haj vun 17.001) hiIIde In > loroniutivs engine; also, k mutlrl of 
the axle-Iwx fitted np with iDitla-ratilwr, unci it specimea of uue of tliu con- 
nccting-HMl cndi. He staled thai It wiu reqiikite to take great care in kiMp 
uil >w>r from (bo initlit-rublicr; u in one trial, the liiitlu-nibbcr had Imiod 
nnty > nuiath. from neglect of this prucuuilon; but, when propcily proiccteil 
from on, »« dnrnblUty was found to be very great. A cap wua now fixed 
over (he indiA-mbber, ua a moro complete protection for ihla purpow. Them 
axlo-boxca nnd oonnecting-rodB were working in eevcml locamotlvcti on tbo 
l'Jian«r and Birhlnhcad Railway, and they were fannil (o be now as good 
and perfect bb when llrat pnt in, Ihongh eomo had run aa much as 17,000 
tnOaa; Ihcj were considered qidte eatlAl^lor;, and the rexult of the axle- 
boxes was an improromonl in reducing tlio wear of the whecl-flangoa. 
The cvnneccinK-roils were screwed ap at the enda. Instead of being eoitcrcd, 
OS In thu usiul manner: and thii mcHlo of conBtniction he considered an 
Impmremeot as rcenrdcd convenience and security ftura acddent. — Xem- 
Ioh's Joamal, Fdt. 1839; Jour. Frmikiia Latitatr, April 1S39. 

IX)L~GHItII>GE FATEHT BRAKE. 

« conttmetion eit this new railway broko is devTribcd by ihe ScuaHfie 
s follows: Alonjalde ihe Ihrotllc-lcver there ia a Lent luver 

h comtnunlcBlcj wiib s ten-incli Mction<whecl, nnd presses it agolnit 
Ibe floni^or tbe rear driver, at will. This causes It (the fMction-whecI) and 
ill shal\ to revolve, and a chain attached to the lirHkco IhroughonC the truln 
it wonnd on the olion. On Ihe ehnft is a ratchet-wheel with a pawl, so that 
OB the chahi is wonnd to any given eimin, il la kept in place. In connec- 
tion with it is a weighing-beam, by meana of which the power may be |[Tnd- 
noted on the brakes to bqIc the condition of the rslls. A weight slidinj; on 
ihi- notched wolghlng-bcam gives more orlejj power as it is slipped from or 
iothel^lcrum,and,oaccg<iaged, tbe engineer cannot put mote power on the 
brake* if he wished, or should not wish, to; 1rat lie can apply any degroa 
less than the fixed maximnm down lo icro. The beam is fixed so tbat tba 
engineer cannot slip the wheels, nor break the chain, but con get what power 
lie wisbcs ap to tlio Blipping-point. And this is all that is requisite; ftir if 
Ihe wheels arc slipped, the rcurd lug power is lessened rather than increased. 
To looso brakoa, a small lever is pulled, and the pnwt being thrown out of 
The iMtcltut, the chain Is suffered to nnwlnd, Tbe great beauty of the eon- 
irivancols the weighing-beam; fbr if the power were not gun^l, the engi- 
tiivr, by braking up too suddenly, would snap any chain that might be 
n ed. To relieve the enormous shock which comes upon the puwl aa II is 
thmwD into the nucbt'i, tin iiivcutor has altached lo Its end a loufi; gun 
iprtng, which olTectaally absorbs the sudden strain. The lover once thrown 
lurk, llie rnlrbet and pawl below iiold the brakes in place, so that the engi- 
neer ncM only put on the rcquh^ power, and may then give his attention 
to the working of bis engine. Coming lo a stalioti, the speed of the train 
may bu 10 contmlletl that the rcvetse {tear need never be uHcd. The cost of 
■pplyinit tbe brake to an engine i£ S73; to an ordinary cor, bat KID. 

ON BOll.KR-rLATE: JlilNTS. 

f Ijuihjr-plalo JulnW, Mr. Clark ilcoioTVftVTvUB* tt\6\ "iwi 
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B tttnin on tlic rlrcalnr scame. Thlt ia ao Important pnwtUMl diatiticlloo, be- 
n it it clcnr Ihu, lo lumrB unitbrm warklnK tttcag^it, the loni^tuiUiul 
mnat be duulily foniBiidi uiil. in tbe consldoraikin ul' tbc motu of 
Dg, Ibar distinct hinds or rirelcd Jointa am coaiparul. and tltelr rate- 
stiBiiljItha determined from netual irloli. Welded JointK »re llkewlte 
dbruBMil, and sliould tlic reported rcsnlCs or their capntiiljtied lo re«isl bunt- 
tag iiraibi bo corroborated by ndvanced ExpiTit^tkce, tliey promisu to sapar- 
Mde rivaling. If not entirely, at nil events (br tlie printlpil joints. In tbe 
ofdur of tensile strengtli tbe Joints are ranged Itiua : 

1. ScBrT-weldM joint, .... 100 

2. DoHble-rivMeddmble-weK Joint, . SOpcrecnL 
8. DoDble-rlvMed Isp-Jobit, ... 73 " 

i Lap^vcMedialnt, .... «tl ■> 

5 lluubte-riretedilDRli-weK Joint, . - 6& " 

6 SlDgls-riveted Iip-jelnt 60 " 

In tills romparativo statement tlio Bttcu)£th of Iho entire plate Is tcpm- 
»ert«i by 100; and the triala were madE witli plates Tarjine f*'om j to ( 
h in thickness. The relative stroni^h of slnglv and doiilile-rlvcled Joinn 
iSo not very materially differ from those deduced by Mr. Fuirbuim. — iomtoa 
Artaan, Dec. 1S38. 

ON TBE USE OP SCFERQEATED STtlAU. 

It meeting of the Society of Mechanical Engineers, London, UM 
IpKsldcnl, Mr. Power, staled liini, ns itio n»iiU of uxiensivo Gxpcrirocniuian, 
10 bad arrived at Ihe cuneiufiiun that an odvantnjta can t>e derived from On 
MO ofsaperhealod steam, amounting to an cmooniy of facl of ftom IwenQT 
10 thirty per cent, in marine engines, and Ilial a moderate extent of inper- 

llMiIng enables all the important advantages or tbe plan to be abcalaat 
10 doinKi Iber« is nothing objectionable involved from extra tear and 

'mar, complication of appsracaEt, or difneulty In lubrication. The ival ad- 
vantage In BDpcrhcntiag the steam appeared to be In preventing the prcMDoa 

. Of water fn Iho cylinder of ibe engine, thus insDiing pure uteva to work ika 
I^Con, making it a real steam-engine, and not a vrorklug mixture of water 
1. In ail condensing engines, tbe interior of the cylinder bring' 
open to the condenser daring half the time of each rcvolntion, tbe tempem-' 
tun of the cylinder is reduced to about 13.^°. When ibosloam Is thenflm 
admitted ftir the next sti'oko at n temperature of 300'' Fah., it in robbed of' 
nmildorabla heal, and a quantity of water la thereby formed In the cylinder ' 
A portion of tliis water may be evaporated again towards the end of tlM- 
stroke by carrying the expansian down to a low prcssnre, hat Its effenthsl 
value is lost during alt Ihe previous portion of tbe stroke. If, themntta, m 
rancb beat is added to common steam by saperhcating li bcfbre enlciinicttilP 
cylinder as will supply Iho amoanl which ia usually abatracled fTOm ft, nMi 
a drop of waier la fbrrned dnring the whole stroke ; li rcmalna dry ateant W' 
the end. The addition of 100^ of beui to the tcmpcmture of ateam inntnd 
the deairud o)Jeci with steam at twenty pounds pressure on the square lock, 
[ine engines. 

THE UNIT OF UEAT. 




MKCltASICa AVt) fSKFL'L AHTS. ■*.'! 

1 1. - of ilic Mwhiuii'ol Aplion of fl'^M. fontiileJ uti tlio iiliyi lliat licnl if liol 
J »iir™iiMirir, but a fcnu of enprgy, «re making Uioir way amonset iinicticnl 
moo, uid are being awrall; appIiMi by them. As a rocnna oT radlliatlng 
ihai pro^rc«>, by pulling the espretsloti of Chose piindples Inio n shaiHi 
mora fkRilllnr to practicnl eni^lTioer) than tbulr present Ibrm, It wns recently 
■qngealBd by Hr. Stephrnson, that, inneiulof the Unit of HciLt comnioiilr 
M^^Or**! In ■idcDiJflc treatlacs, — vli., so mueh heal aa one poiini) of wnlcr 
n^^liM In onleT to roiie Its tcmpcrntiiro I); one itqnee, — qonntillci' of heat 
ilionlil he expressed in tcnns of n nnit wblcb praelical men opener hni'e 
uriwioD 10 think of— Tte., to much beat m one poand of water at 313° of 
F^htcnbelt re<iulrea, in ortler to convert it into steam, at thu uiine tempcrn- 
iiin-: orwhni is eommonly called 'the latent heat of one ponnd of steam 
at ■ilH' of Folirenheii ;' beinfi, in fact, the unit of beat now mmmouly ein- 
pUij'cd In compaiin)! the cflbcts of dUTeninl kinds of fuel and ilifftnvnt fonai 
of furnace. This Ea^xesllon of Mr. Stcpheneon appcan lo be well worth? 
of cDiiKldciMion and difH:iiwion. Tlic folJowIng it a coinpariion of difRtrent 
units ot qnaniiiy of beat. British and Frcncli, mlneed to ihcir cqnlvalenu in 
units i>f mcehanlcal energy, as a eonitnon (tandanl of com|HUisou, based on 
llll^ cxpcTimenls of Joules 



a liullow axis ; said axb eom- 



reoUitnidB Ksle Id B kilosrsmme of water, . 4787 
ekUOHnmniD uf aLmoiEplurio tleam, . - ZITSJ 

lo kllugramniiTln! = 7-23314 rugt-iioundn. 

It lOol-iKHiud " U 13^X33 kilogrsniiaettn." 

TKT-COLK FOtt STEAM-BOILBRS. 
Is tDTenlian comhines in one atcom-lioller try-cock, nil the adranta|!«a 
1 ibrMi or more iry-eocks of the present construction. Its nov- 
"elty lies In tlie use of a siraly;h[ hollow tube, inserted In tlie end of II 
ImUur, and arratiKed to mote np and down oii " "" 
muideaiing with the (lussage of the lulic, ui 
itH-Ii. The tube has a pointer on its outer end, and oppmlio the same a dial 
or nnrlCT plate is placed. A Sprinii; holds tho under end of the Inboilown, 
nnil Ihu9 keeps the Inner end above the level of tho water in the boiler, lly 
ihli amusement, by (Imply elevntlajc the outer end of the tnlic and ojitn- 
ing (bo cock, the sama ciul will be brought down Into the water, and ilm 
height of tho water Indlentcd ; for h soon as the tube enters the water, tlio 
lallLTwill be iqtilrtcd ihronith the tube, nnd escape at the try<ock. As soon 
a* ihl* Occam, iha cnKltteer cauls his eye to the dial, and asrenalns ilio 
hclithi of the wnter In the boilvr. Tho Inventnr of this device is Jninvs 
CilHUnliigs, of Kovton. Mass. — Sn'nilific Amiriean. 






COAI-S 



J FtrRSACE-f-RtrRMSG SMOKE. 

It dcslmblo object. In bnniitig WwimlMm* «iii\»,Vt> 
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posp of roinpol!in2 all the ownere of farloricB In n^p rnmnn>! for Ihv pre- 
Tfinllun ur thill smoke evil. In ISl-'^ a |>rl)« nf X'.oo (^2.:W)) wai ofRrml Uf 
Oia Oollicre' AssodaCion of Kcwcuailc. and wu runicndwl for fn Dc«cmb^ 
185T, for Ibo beat method at bunJiii; biinmlnous eoa\* io furna(«a of nH 
titubular )>o<len wllboul imoko. On that orciulon, tliu prim was awdl 
to C. W. WUIinQH, of Dvorpool. ho hKving praliicwl ihc besi fnnuiM m 
afBtem of feeding the fntl Io It. The report of ibe jud^i on the trial* li 
bnt recently been published, and from It wo obtain information which fl 
the atmoal Importanni to mninmpn of hliumlnotu coal. 

tl has been dcmonatratcd, to the BatiafUction of tbo moet able enjtlnM 
on the other side of the Atluitiv, that bitnmJnoas coa1« ren be bumMl 
fmnacea vrithoul prodocln); smoke; auil this by a ytirj simple consaiml 
and orraDKDment of the nimaeo doora. and the method of fiwdlnt; Ibe mi 
TbD whole sjsioiit contlitB In baring the ftimare doors inade wtth ihidl 
plates, the Inside one situateil a tetr inches apart fttim the outside, to tt 
Ibmi a small chamber between them. The ftvnt and back plate* aitt p 
(bratod witli holes, or slits, and the air is heated as it pasmn throatth Into I 
flrv- The small holes dotirer the air to the fuel In minute cnrrenM, aad t 
ftcsh coals arc fed to the Are by being laid ri|;ht behind the dorir, tte I 
coals being poshed forward cverj lime the fresh are fed In. This anwil 
inent of fnmaee doors, and the method of fiwdiuK, cniirely prCTentt (mol 
Dpon well-known principles. When fresh bitnminous coal Is throws VfOt 
red-hot Sre, the more volalilQ part passes olf as smoke; were lUIi auppll 
^th fKsh air, and made to pass over a rod-hot lire. It would tgolta ud 
coiutimed- The air which pns«:s through tlio holes in the famace doi 
mlxw with the volatile proilui-ls of the fresh coal, and these ara lilted 
tbey flow over the fire on their way to the flue tubce- Of coune, air b d 
admitted In tbo nsnal manner nndor the fumacc iHirs, which thonld tw t 
an inch thick at the top, and very thin at the butiom, and an air «pui 
tltree-elghtliH of an Inch led between them ; such fnmaecs are made K Bl 
h)ne«r In front than the common hind; no other alteruilon is nee em 
excepting perfomting the door. 

With furnaces so coiistrucled,- one foot of gmio surface has aviqnni 
fbnr cubic fbei of wuter per hour, from 00' Fahrenheit, which is doi^te I 
amonnt luuallj obtaincdj and the economy of Aid has bcm avis' fcM 
fire per nmt. With sach nimacHi, 11-30 lbs. of water have lic«n erap 
axed whh one pound of coal, and owing to the tmh cool being alwAyc 
placed close to the door, the heat in the Hre-room Is but low, while (tw 
doors me kept root, and thus they last murh touKcr. In employing bltomht 

Iotu eoal in a multitubular holler, the whole nicl should be pcrfnctly bomed 
hi the ftaniace. tbo flame running the whole Icn^h of the Are : as the In- 
flamed gases. If Jnst Ignited near Ibo month of the tubes, are very liable to 
be cxllnmiishod when they enter them, and thus great loss of hi-at Is sn*- 
lolnod. Furnaces In which nnthradU coal Is burned, do not rei|uiru silrli 
amnn^ienls, l)erauiw no volalllo comlnuftible matter Ix glvca at)' fVum this 
tUti. — Sdnlific Anirriean. 
: 
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GKims-s mntovF-D gas fcksace. 

An Improvwl nirnftii', fur latiomtory ai>d m.inufiicturinfr porpo"cs, ha* 
mMo palcnlnl during the past year, by Mr. GrIJUn. the well-known cJiomln. 
by vblcb, siuiKlIng on a tabic, ur auj otbu cna:(«^iM& ijuuab,*ii. 
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' or liont can bo obtained, Eufllrrcnl la melt ibo mofl refVactorj sub- 
writbout uif oihcr fad boln^ lUcU IbBu iho iirilinar7 gm u«ed lor 
Tba FonEtrarliuD of the fUruatE Is ad TulJows: 
largo retorl-slaDd, by a hoHzontal ann, l» a small motal box 
id tbree liitbea in diainclor. Tbls box la divided into two 
lotcnuilly: tba appa part being «ianccle<l by a Scxiblu tube wlili tbe 
^»fJpiiiKur the room; (be aadar port fa iti like manner runncctcd with a 
pclrof dooblo boUowi. Oa ihe top of Iho mcul box U Sx«l a burner, 
foadUlng.lDnuistiDsIaDcea.of lixleon jeU, oacb of whieh is romicd of mo 
mtm, (be onlcrmoet of wlilch U abort and only rea(')tcB into ilio upper pun 
or ilicmciul liox, wblle Ibo iDoer mbcH arc lungeiuinifU lo penetrate iliedl- 
-. i'lon. anil to icaeb the lover pan of the box. This hiimar, witb IH bU- 
lu'n tub(a>, Rimi* a tiosll Sal cylinder OQ the lop of the box, around which, 
iikI filling it exactly, ii plart-d a lar^ flat disk of porous ninlionwHro, in 
Li>o like a mlllaioQD, and oT a IhiduKss cjual to tbe hclj-hl of Ihe banwr. 
' lhi> burner is placed a plambaifo cradblu wllh a lid, and )^np|ior1vd by 
mi-globular Hand of Ibe laine malcrial, like an inverted bulu, piercMl 
!! iivcT With small boloa, nod having a large Iwlo In the (>enire to rei'uiTu 
iiie bottom gf tho crucible; over tliia latter Is placed a serond, but larger 
cup. similarly pivrcud with Bniall lioleo, Round the crucible, thus supported 
and rovGrm], is placed a largo cylinder made of porous earthenware, of tbo 
same dlameler externally as the flat disk, and with exactly sofflriont space 
la tbe centtti id adinii the crucible, cover, etc. This cylinder has a small 
bole in the side, tbrongli which to watch tiio craciblo, and this boio is eloppcd 
with a plug. On Ibe lop of the first cylinder any nambor of atbeiv may b« 
plm-ed as required, and spare between Iho crucible caver and the lop of the 
hUheat cylinder may be ailed with pieces of earthenwotv or pebbles, and 
tlie whole covered with a piece of llle. When tbe gat is turned on, It possca 
.11 fint Into Ibe upper cbambcT of Ibe metal box, and thence between tbe 
iiinii aad outer tulies of the burner, where it comes into contact witb the air 
which ia forced by tbe bellows through the long tubes ; this current of air 
produces rapid combustion of tho gas, which, niahing out throu;;!! the holes 
iif Ilia sCbihI nnder Ibe cmdbta, cntlraij sBrrounda tbe latter with a most 
ntduni flame. The oliject of the earthenworo cylinders and pebliles la solely 
in pnivent Ihe escape of the caloric. This is elTected in lo perfect a nianucr, 
that Iho band cno be phieed wiih impunity on any put of the apparatus 
nil Lie the Inside u glowing with a wliiie beat. 

By inmnii of llii* furnaci^, il is slated, Ihrra ponnils of copper can be 
nieltod In ten minutes, at an expense of a cent and a half. 

FtRE G1IATE9 AHD OmiINEr9. 

A roDimlssion. appointed by the Hoard of Ilealth in England, consisting 
ijf Ur. Foirbalm aud I'rufeiwon Wbealsloac nnd I'lajfair, have made a re- 
|ion on grates and Uru-plavcit, In which Ihcy recommend some changes. 
Tbey urge, for all parlor grates, tbe use of a greater amount of reflecting 
■urihee. |0 direct more beat into tho room, and they advise the floe of Ibo 
rbininey lo be much smaller than those In common use — a reform whir'li 
WR haio aiM> freijucntly adiomteil. They stale Ihai Ihe flao of a chimney 
iloi-a liol n^ulr* lo tw made mora Ihan nine Inehci In diameter at ila widcti 
p.irt; a narrow chimney dlmlnithes tho qnoniily of asceudtuy; alc.wul & 
tBoJeiK;^ '!> amoke, Vblmacyt oitroyi dmw ballot wbcu tiw) n« ^Heit^ 




s possible, ihcf aboulcl not bo bnlli o 
outer walU of Iiiiusub, aiit'li as ^lilee. An a i^aora] rulv. tbe k'^" iliuuld tM 
slliialeil at »ucli u poillion in Ihe flre-plnoti irlicru It I'sn bu buud rioiii tin 
grcniest numlicr ur poinu in Ihc room, auil u good froniogo of dnsiuifaii 
ebould always be cjcijuscd. — SdeTitific Ameriain. 

ON TllE 



In B paper on the nbova subject, read before the Sortoiy of An*. Umian, 
Hay ISih, 1S3U, liy S. Fulhtir^'lll, Esq.. Iliv author Mauid thai bii! uliioet WS I 
tu lay Iwforo ibe Sot'lely ti\e re«utts of n serins of experiiuenls wtiicb In Is ~ 
madevitli coal and coke in locomntlrecnKinea, and wbich liad led Mm* 
tbe oonduEikini ibst coal vu» decidedly superior to voka in mpoci lo b< . 
lug powBr. and consequently more oconaiuical; that a plentiful npplri 
•Kam could bo generated by it for working cnji^nes at b'lgb vdodttoiJI 
fiDT drawing heavy trains ; that cool-burning cn{;incfl could be nudi 
iume tboir own smoke, and that iha flru-boxes and lubes, when coal « 
used, wore fbund to lost longer. Uls experiments hud licen cuiidtlcKllB| 
tbo London and South-Wentern Riiiln-ay, and were mode, at the re^HHl 
tbe directors, to ascertain the value of an invention ivhlch Lad bHR,! 
tented hy their locomotive siiperlniendciil. Mr. Joseph Ucattlti, Mid i^ 
tbe author proceeded to describe in detail. The contrivance coiwliti In 
dividing' the tire-box m to Inovase the amoDnt orhiuitin)[gurf»ce, widln 
mlnish Iho indirect or tul>c nurfoce, whibi Iho conibuKtlon chamber tftf 
safHi-ienl epncc for tbe introduction of a series of firc-tllos. for tbo pnipOM 
relnlnlng n portlou of the heat icivcii off fhim tbo combustion of tbo gt 
and tbr dlfrtisinK tbo aacoasnmed carlion, as well asefroctlu^ scompteMik 
tDreofthenirwIlb tlic Ka"i». and tbereiiyproducinjc a muss of flamH,'rti 
Is brought Ifi contact with the direct heating surface of tbo com bunion dU 
bar bofiirti It cnlora the tnbcn, at the snmo lime preventing praclJMQ/fl 
an escape of smoke rwim Ihe chimney as conid Iw deemed a nttlMiiM. - 
addition to the practical experiments made by the author on tbe 8ak 
Weatcm Railway, a eerlcs of nccnrslo analyses, with the view of nuilll 
IDK the coniposltion and houilni! power of various kinds of coko andtl 
liud been inade ; nnd IVom all these invcstii^atlDUS It appcarod that n M^ 
oflVomS] 10 about 10] Ilis. of cokepcr mile — wlilch.of coursa, wpr w 
a larger quantity of coal — was clTcctcil by the ueo of coid In the pMMt J 
box described, as compared with the quantity of cnko consumed tn thtll 
nary cn^luM. under slmihir elrcuins lances. >Viih nfiiad to the damWttq 
Iho lulivs, it hod been found, that In the cokc-bumini; cnKincs, •bont 0^ 
in lies was the uverni^e darutlon of a set of tul)ca, whilst of tbe expedna^ 
cnKlno" Immlng coni, onoliod alrcody run 181,1KI0 niilc«, and thentbwi^ 
slitl in goud condition. Ttiu author, therefore. i'xprcs<icd n stmnK oplolDS 
Ikvor of the advauta^ies of coal ovor cuku fur luiuoiutive engines. 




m 



■nie m^ of (iiobrr upon our niilroaila l» conoklprcci indispensable; it la 
e»erjwhi-re found iii th« eupcrstrnciare of oar imcka, nnil forms rbc rlilcf 
miilvriAl of our hrldjmi; In renewal I* Ihu motit expensive ileni of repnim. 
Till- lift of a till aElilom entemla bcjond eiirht yean, and the rsio of annnnl 
(Icprcriitilon bclni! l*il per eenl., run tic spplird to the eiiCiinnto for the dani- 
Inliiy of Ihv lirldRoB, and Iboso airtiimircs trhkh are unprotccled otninst tbc 
■umulta of heat and moisture, [ho active anil unblllnK agents of dixay. 

Vpon the 25.000 miles of the railm; lioes in Iho United Stnlea, it is bei« 
eatintaled that 3125 tnilu of the limber supcrstmiMiiro of their track arc 
annually renewed, nqulrinz an oniloiy of £3,500,000 to fUmish the supply. 

These prefaior)- data ehow the Importunee or Beeking fomo eflbctuat 
meihod of arrosting tbis enormous waste of capital. The chief obstacle to 
this end'liiw been ihe great outlay re(|uired in (he oniifct for the apparatus 
miplo)red by the uinal process, which is so ini'onToiiient in character ai to 
pieelude their adoption in Iho conairneilon of our railroads. These ol^eo 
liona of expense and Inconvenience are applicable lo the systems of Kyan, 
Belhell. and Sir William Burnett, — syalems wiilch have l>oon adopted upon 
leading works of Enrope, by cngiOBcrB distlugnishod alike for their 
and soundnean of judipncnC. 

Is the simple Immenion of the timber in corrosive subll- 
disfolved in water; It requires Ihe employment of two tanks or reiicr- 

" " which the solntion la pomped, white the timtier Is being 

Mtbdrawn. It has )>een severely tested in the dockyard of Woolwich, and 
bos been employed with auccese on the Bavarian state railwaya. Tlie writer 
liBS not iKTn able to find any evidence against Its efficacy. The solution ia 
an expensive one, t>c8ldes being an active poison, which renders Its adoption 

Bothell'a [iroceM requires a strong cylindrical tank of iron, a steam-engine, 
nn air-pnmp. a fbrce-pump, and a lartte wooden datecn or reservoir. When 
llie tinilier is placed Inside the cylinder, wiiich is air-tight, a voruum is 
and Ihe soiatlon, which is cither coal-oil or pyrolignite of iron, is 
I, under a heavy pressure, into the timlicr, 

W. Bnmcn's proce«a employs chloride of ilnc, with the same apparatus 
mode of opcratlou used by Bethell. 

tben has been a want of confidenee relative to the treatment of tiratier 
by other systems. Tlic process of Imlling: timber, or beating it to a high 
ilccTcc of tempctalure, and suddenly plunging it into the solutions, have 
been condemned by Ihu highest aotliorities- 

In the Ordnaiict Maanoi, for the use of the offlcers of the United States 
army, cililed by M:ijor Mordccai, it Ls tinted Ihnt " kiln-drying Is servietnhlo 
only for hoards and pieces of amaJI dimensions, and is apt to cause cracks, 
and impair the stren;^ of Iho wood, nnleas performed very alowly; and that 
charring or pulnilng is highly Injurious to any but teasoned timber, oa Ic 
cffuctunlly prevents the drying of the inner part of the wood, In which, tou- 
fcHllciitly, fermentation and decay soon ulte place, Booelierie also men- 
tions Ilia want of surcest in rarefying, by a regular heat, Ihe air Incladed in 
the intorior of the wood, and then plunging it ai once Into the soluiiDiis 
nhicb he wished to Introduce, thoDfch by this meihod he caused different 
Hqnldi 10 penetrate materials of a very compact nature; and he succeeded 
In forcing inr Into sloncs and )}ricks to a very great drpih," The Mme 
uuihorlly Bluteo " that li is hiUiiUvlj raon mlvauu^fuuua va asv «y^ '«wA 
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in IW fnveo Btato, than to preparo U after tlie time ncccssnry for ils romplcta 
deiAicatlaa hul Bcimibl}' aJtcred It." 

Trcdgold, In Iili able and luc^lil manner, acrannta for Iho cflbcCs npon ttu 
dnnbQIIjr of timber. proda«id by theeo prorasHe, which have thnt tteea 
I. Ho aa.rs that " It Is well known to chcmhM, Ihnt itlow diyjng - 
will render mnnj bcxllci leas casj to dlleolrc, while rapid drying, on tlu 
coniraiT, rcnden thu lame bodies more solnble; beaidea, al) wood in diTinj 
loses a portion of Its carbon, and Ihc more !□ proportion aa the lemperalnn 
ia hlgrher. Thcrti is In wood that hoa t>CQn properly Hoiuoncd a tougbnoii and 
cUalldl; which is not Found In rapidly dried wood; and thla la an BTldoot 
proor thnt Hrm cohesion doca not tuJtu pUice wbun molatore is diasipaled at 
a blKb hwt." 

The employment of Betiiell'a and Bamett'B proccas npon Amerijan rall- 
irays, oro open to rerlous otfjectiona, both on account or ttio exptnM oT 
npparatna, and dlthciiily of locating It along the route under eoostmctSoili 
What li wanted is somo process which shall bo cheap, simple, and efflcadOM, 
Bouchvrie'a system of introdacing the aotullona iongiludlnally, Ihrosgill 
pores or lubes of the timber, by the pressure or a column of any ronveiAat 
ietehl. Is a stop in tho richi direction lo tnoei these niicussliies. In a recent 
Improved process, brought out by Mr, John Reed, Jr., of Glasgow, the ftil- 
lowing eourae is pursued: "After tho tree bas been filled, a snw-cul ia iDada 
Ktvt* (he centre, through about nlnc-lentbs of tho section of the troo, which 
ll sUghlly raised at the centre by a leror or wedge, so as (o open the aaw-csl 
■ ItUle; a picee of siriag or cord is placed aronnd the edge of ihs saw-cot, 
and lowering the tree aipila, the cat closes on ihe string, which thus (bna* A 
water-llghl Joint; an aagcr-holo Is then bored obliquely Into the taw-au, 
ttota tho outside. Into which la driven a hollow wooden plug; a flexible tabs 
11 ilEted on Ihe plug, the end of which la made slightly conical, so that dW 
tube may be poshed tlgbc upon it; -the fluid flows from a clstcm, at W 
rievDtlon of from 30 to iO fbol." 

Mr. Reid further adds, that tho limber la most EucccasfiiHy operalwl apM 
within (on days after being felled, in whir'h event, the proi^ess with a lof t 
feel long will occupy iweniy'four hours. If Ihe timber la felled three nMflttl^ 
three days an required ; If Ibur months, four days. 

To expedite the longitudinal tntosmlasion of solutions, an Ingcnloos npf^ 
ralUE has been contrived )iy John L. Pott, Esq., of PottsTille, some Ides of 
which can liefbrnicd by theTbtlowlngdcacripiion; 

It conslan of a fbrce-pump, lo the cast-lmn frame of which la bolted a 
alroag cylinder, also of cast iron, D tam long, tbe Inside diameter bclag 13 
inehea. Into tiie further end at the cylinder a hollow casi-lron colUr b 
accurately fitted, but ran be withdrawn and replaced at pleasure, Ihe Jotot 
bolnn water-tight From the sectional end of the collar which la forewiM 
In the cylinder, there oxienda a rectangular punch, sharpened and ed^wldt 
■■eel, the area of which beinc less tlian the ctoas sociion of the Tallrt>ad rilk 
in use. This is driven by tieetloa Into the end of the sill placed In the rjiitt- 
iter, and then firmly aecnrtd by strong holts ronnerlcd with the appanntt. 
This plan of cylinder-head mnkcs a water-light joint, and at the same ilRM 
allows the snp lo caciipe, and soiniros n greater pre:4Bnre a( the end of Ibe sD 
which lies oKuinst the pnmp. The power is npiilled by hand, with a crank. , 
Tbo wHier, expcrlnicnting with tbls appiiraliu, fbund that In eerUdn rliniM 
of ttmbcr which were n^hly cut. the sap would lio driven out witti KiHrt 
""" w, npldly ftilluwed by the aolmiona. This was noticed especially 
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!:i- rofk, ml, and blark oiik »ill.4. Uinlcr n beovy preisurp, Tnrylns rrom 

< lU Itm. la 1.7X1 Ibii. per fquoro inch, wotiiing Tor about two mlnulci, thi' snp 
:ur a f<!W sMonds nWd be (^«rt«1 ftom tbo end of the illl; this would flov 
Dciinetlmra In Jelr, llko ihc dlncharseii from the eoramon pmlen watmlng- 
I>nt, anil »i uOier times trickling In fh>ih<ng exudation*. It wo* round that 
111 while oak tills, under (he enormous pressure of 133) lbs. per sqnnro Inch, 
(bt tnaxiinum gain iti weight wu Ui lbs. per sUt, ot 3*6 IIh. per ralile Ibot. 
In Madt oak, under SOO Itn,, the mnximuni gain was IT) Itn, per allt, or 5*8 
n™. pCT enbii; foot. In red oak, under 140O llw., tlio maxlmnro gain in a stti 
wumbB., or 9'6 lbs. per cubic foot. In rhcatnut, under 1300 Ibi, per iqiiaro 
inrh, the maxtmnm gain in a sill was 13 lbs., or 1'3 lbs, per cubii^ fbot. Upon 
roiD'ng the sllli most lucMsanitlr operaied upon into ttiin cross aectioBs of 
two Inchet in tl)i<^knes3, they were funnd to be so flilly talurated, Ibal by 
ptrfklng thfm rlolentlf agaliut a board, ihe Bolutlons would exude and cover 
(lie anrfacc with moisture. Though It required but two mlnateH In operaltng 
ibe pump Ibc Ibo cotnplctt' Impregnniion of the Bills, yet the time Odcnpied 
In adjiuting and rcmuviug the sill, and In flIJing and draining tbe cyliuder, 
amuanirat to eighteen tnbiatefli and tbe saturation of 20 kills was Ibe aTcrage 
work AcrompUsbcd in ten bonra. 

After a close analyeis of thy coat and details of llie various systems, the 
writer lias lieen indni'cd lu ecliii't cBpillary atlnu-tion as tliu ajtont tbr intro- 
durtn^ the soiullona by the correct way shown to an !iy natnre in the vegeta- 
tive process, Tix,, by expelling and following Ibu sap iongitudlnally, throngb 
Ihe pom and tubes uf the timber. 

rrwwlodbyu number of Batlefactorycsperioienls, the fbltowing pianbas 
licm adopted : The ntlhi ore placed vcrllcolty.wlthbDt-cndsdown, i/iadghll; 
ranlked reeioogulnr tank, U feet long. 5i fc«t wide, and 8 feet dcup, built of 
ibrae-tnch ptanh, snpporlcd by upright stays, and l\irtljcr secured by trans- 
Tcne bolts, which prevent the sidefl from spreading. When Ibo tank Is 
packed with allla, snlllcient solution is nddvd to Qll It to the top of the tills. 
Ill this simpb) apparMus, Ibe prcsaam of a eulnmu 7 feet in height ia thus 
maintained at the but-cnd uf a nil!, tbo sap is oxpcUod, and the pretcrv- 
lug totuUon takea its place. A lank Iioldlnic 100 sills wUt cuei about t70, and 
weighing when empty about two tons, can easily be transported. 

In order to osccrtuln the relallvo extent or degree of abHorption of the 
IHipular Bolatlona by the different clnGiwB of timber, tbo writer caused to lie 
divided inin three equal parrs, a rock oak, n wbiie ouk, and hemlock sill; 
each, as thus dlrfded, was placed veitlcally In separate casks, which wuv 
tlU«d with the solotious. 

CUk wUb the eblorMe of due, one ponod lo 10 gallans ef water. 
•' blue rilrtoi, one pouiid lo 12) plU.ui of WBler. 

" the pyrollgnlla of iron {denilcy 1101), 1 port pyrolignite lo B parts water. 
Aflir the dantlon of om week, 

ThM wlilie-nak iiink In the ehlurida of lino, gslued Id weight, 68 per eeol. 

" " blue vitriol, ■• JO 

1.1 " pyrolfunll* of iron, •■ 10-7 " 

MkMkkinthoohlaiideof doc, " (8 >' 

" " bias vitriol, ■• *-8 ■• 

" " |iyr<JlKallc of Irnn, " 6(1 " 

amioek slick hi ebiurldu ar ilDc. '- B-T " 

" " bfiwilirlol. " lO-l " 
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The blpo Tltdul Is nbsorbed more readllr by 
prcftrllio pyroliipiite. 

For tlic Imprognallon of the hMTr timbcn used tii»iD bridgei and oihcr 
■RnctllrCB. a lor^ woixleii rlittera, 11 fbet dinnietor in tbo chiai, &ad 27 ftct 
deep, vroa construrlcd at ihreo-incb Btauoaed wblic-plne plank, tiglitir 
canlknil in tlio gaHnm, nnil bound wllb Iran hoops ; two cnnncs or lhn«4nr^ 
plank were laid tran^vcraoly, Bud flnni; Kcnrcd at the botlom or the eitun. 
Tlili, when flnisbod by the curpvnlun. was snnk Into the ground, nntfl dw 
top cd^e atood Ihree tixt aboro llie surftce. A holstinK craiui l» oBOd in Bft- 
iUKtbo (tmber; the gticke btlng plikood In a vertical poiiitlon in theclstm, — 
which Bhnuld alwayR bo kppt fllliM (o lu lop cdj:<; wilb the aolutlon, — in Ihlt 
way B pmsnro of a oilumn of 27 f«et in height la maintained al the biu-«Bl 
of the timber. 

The following tKblo ehows the quantity of solatlon Introdneed Into a cable 
Ibol of Ibe diffcrenl woods, the mlation coniistlng of one put of pyroUgnlU 
of lion and six para of wator: 



SIImI -f liDlbH. 
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Wbiu oiiE, 

Hcd 0*11. ' 


Ml 

1 


fa gnllmt. 2-n eidlou. 



Timber bcebiy eat will receive the nointionn more readily than nben dry. 
Some pieced of wblie oak, which bad been foiled three nioniha, absorbed pat 
cubic foot, 76 per cent, more than ibe eamo dcicHptioa and Klzes of llmlMf 
whlcb hod been twelve montbi felled. It was also ohscrrcd thai tn pnshInK 
lomc ftpshly-cut boama, willi a audden downwarcl force, into the clatun, tb* 
MP would appeal on the lop of the l>e4Lm, often iu quauliilea lo SU ■ winfr 
KhuE. 

These forts eonann the opinlona of Boucherlo, and aliow that iha dirteR 
tind aeawning of limber, to prepare it for Impregnalian, la an annecMHtj 
waste of labor. The expense of ImproEnnlinR railwav timber, with tb« pw 
ceSB advocated by the writer, la but trlBiuit. The labor ^Hluin^d Ic fttTtdrad 
only tn lifting and corryin; the timlKr; and to ihla mudl bo added the vast 
of th« soluilouB Bbi>orl)cd. A aiaument of the coat of preserving slUa vrllJi 
tbo usool antl»eplic3 la here given. 
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In Ihe proporlloiii idopltd bj the writur, vit., I p»rt of pyrollgnile to 8 larli of 
iraler— KM of p;r<illsDl!i1, 23 cpiiIb Jvr enll'in. 

Labor MUuk, MB., 10 cent. 

Sdnllun alKorbed, , . S-S ■• 

Cost per till, 7.6 

The writer dou not claim Ihut this mctliod or ImprognBliag limljcr by 
mpilloo' ailni(!tlQn it superior to atiy proivM cxUDl, for luch an n^ompllan 
at thit period would cortulnlr be promuture and Bonivwliut niroKait- Tlie 
queiiioQ of llBCinuicyhftnKs npon a Jingle point, whfcb is iIiEd: Dues ii Intro- 
dace a gofllcient [iDantitj of Ibe preservative Rolutions lo produce the desired 
pntrt? From tbe laaflo of data condeused In the tables tdvea above, it 
nppears thai the avenii^ dei;re« of ub-iorplion varies in tbo ditToronC clamca 
of woods. Tlie Bvemcv of tbe sills impreRnUed in (Ijo tatiks runi^ from 
O'SSi to 0'78* of a gallon per cubic foot. Tlie iLVcru|;ca of the timbers la the 
d»(i;:ra, fhim 0'S3> lo I'lO' of agailoa per cubic fool. 






anibor teetcs to ascertain wlieiher any connection Ja nicoitninaliie be- 
tween the BtruWnral relationa of various Irinds of wood unri tlieir obstrved 
Itbyslcal pnipertiea, sucli as tliuir powers of nisonnnce and cond'uctlon of 
heat, etc., in the aiune way as was done for one and the same wood b; 
Bavart In UMpect to nsonance, and mora ospecially by Tyndali In respect to 
the conduetion of beat. 

The primsry object was to trace the differrnco in Iho eoiidaelion of incut 
Hhown by dllTeront wooils, aeeordlng as the beat hns to traverse the wood 
in a direction parallel with, or at right angles in, tbe direction of the i^in. 
For this purpose, slabs of the woorls to bo oxaminEd were bored tbnragb, 
perpend Iniiar to their planes, and then ravonsd as unitbrmly as pouslble with 
■ eoatlne of slearine. A hot wire, exactly flttinf; the bore, was Introdnced 
Into Ibe latter, and cnniinually turned round during the experiment. By this 
means the coating of steorlne around the orlflce was melted; but, as we 
■honid cxpu-t, not in eoncentrlc rlrcies, but In elliptic Bone). whose major 
axM invariably coincided with the direction of the )(rain. Tbe Kreat dllTer- 
enco in the behavior of dllTerent kinds of wood (about eightv sorts were 
examined) under these circumitanecs is at once apparent. With some, tbe 
clllpsu are tolerably elrcular; by othen, more clonsatcd; while by others, 
•l{>ln, the mi\ior axes arc »o extended as to bo nearly twice tbe length of 
the minor ones. Tbe eeecntrietty of these ellipses, wlileh fumli^hed a (iraph- 
Ical espreuion for the conductive power of the wood In the directions be- 
twvon which the stmeturol dilfercnre was greatest, made it posiilile to divide 
■he differrut liinds of wood Into fbur distinct eroups. lu the Hrst, lite ratio 
of Iho minor to tbe mnjoraxls of tbo ellipse is on the aventee as 1 to 1'2S. 
To tbts group. Acacia, Bon, Cypiras, Kiug-wood, etc., Iwlonjt. In Iho eec- 
md, and l)y far tbe most numerous group, eontainlni; EMer, Nut, Ebonyi 
■ovcral dye-woods, etc., tbe mean value of Ibis ratio Is 1 to r49. In 
Ihltd groop, to which Apricot, Sllietlun, Acacia, Droiil-wogd, XeUow- 
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wood tram Pocrto Cubello, etc., belong, the talio is ns I to 1-60, la Iha 
Ibunli |;roup It ii lu 1 lo ISO; and to Ihis division beloas Lime, Tsmaiiod. 
Imn-w(HHt, Poplnr, S&rBniUa (yellow), etc Hence, tbo raadnclini: pom 
of all woods in the direction of the fibre exceeds that in tho porpmdioiUr 
direction bj no moans in a constant manner, bol in oncwliieli depends 
upon Uie naiuio of ihe wood. This supcrioril; Is in ibofint icroap soRDaO, 
thst tho ttarmtli In the diri<ctIon of the fibre traverses a path only a qnaittr 
mote in lonpli ihaa ihai iravened In Ilie stuno time in a pecpeodkBtu 
direction. In the liut e">Dp, oa the other hand, the length of the pUb ta 
tb* first direction is about tvice that in the perpcndicnlor one. 

In order to Inresilgate the relniloni of reHmium, two rods were cat ftaa 
each kind of wood'~[he one being talien in tho direction of tlui gnit 
(LaaKholz), the second perpendicnlarly across It (Himholi). On 
these rods freely (their length was 470 milllma., breadth 20 mil1[ms..aild : 
nesi S tnillims.), and strililne them with a stick, the piece cut wiili the gnta 
always gives a mora ■onorous tone than the rorroapondlng croBK-Rraln plectn 
Mevortholcss, tlio difference of resonance in the tones of the width and craaa- 
grain pieces of one and tlie same wood, of the drat or tliu uronps described 
(say tieoch),iB nnmLstoltably less than the diffcn^nco between the tones of 
the with and cross-gniln pieces of any member of Ihe second group, la th* 
second RTonp this difference Ee less than in the third ; and in the tlilid, ^pda, 
leas than In the foiuth (as with «itb and cross grain pieces of po|riar). 
'When, therefore, Ihe tibres of all Iclnds of wood are set In Tlbration, tht 
parity of resonance Is groaier when snch vibrttilons are transverse than wbca 
they occur in other directions (as when the rods ore cut across tha grain). 
Bat this sniieriority of resonaace Is not constant; it dcpcods upon thetlMmtt 
of Ihe wood. Tbo diOerencc in this rct^pccc, In the first group of woods, tsaa 
■mall, that tho resonance of two with and cross (-rain pieces rtaemblM that 
of two not very dissimilar masses of stone when straclt. In Ihe hut BtCMf ■ 
the difference Is so great, that the lone of the with-gialn piece, when atnick, 
has a metallic ring, while the doll sonjid of the crons-grain piece remlndv 
one ofa piece of pasteboard when Btmck. Thodivlsion of the woods axam- 
ined, derived from their ihermo-conductlve power, is accordingly aappomd 
by (heir aconstle relations. 

By snpponlng the two ends of the rods employed in the ahOT* nxpeib 
monia, and loading them eqoally la tho middle, tho degrees of deffectloqi' 
which they unde^o will give ns an Insight Inio tlielr stmcniral t«lalion*i. 
for the greater their compactaeas, tbe greater Che resistance they will oBW' 
lo bending; and the less compact they are, the more easily they will jioldi 
The difference in vortical height of tbo middle points of the bent mi4 
BlTalghl rods was taken as measure of deflection. A lever was employod W 
dotermlne this measure, Ihe end of which passed over an enlarged scale, !■ 
order that the readings off might be the more exact. The nnJc of this meaa- 
nie was a manor of indifference, Inasmuch as In the romparlson to be In- 
Itltntod, relations only hod to bo determined. Although, as waa Id b* 
expected. In ail coses the wlUi-grain piece was much less flexible thaa lb* 
corresponding cross-grain piece, j-et an important differcnco was notice«bla' 
In the different granpa. This is best seen by calcnlofing the rclnion betwee« 
the bending(measurcd as above described] of tbe with-grain and thacof tlH 
otm-sraln wood; that Is, ihc same weight being applied (say IDO gra.), ttf. 
dividing the nnmber given by ihe lever with Ihe cmss-grain piece by Aak 
jrlven wllh Ihe wilh -grain piece. This relation \Mi\eA"™ft(io1 aeteeAtre." 




HECBAKtCa J 



I DSEFITL ARTS. 



I ii|tl the following table) liu, in Uic first groDp, (he mcnn rnlnr or 1 lo .'i: in 
the cecond, 1 to 8; in the third, 1 to 9.3; in the roanh, 1 to 11. Tho divis- 
ion of thn gninps Is tljorefore also siipportod from Ihls point i>f vlew.» Tho 
differeDcc In the stniPluro in the dilTtrent directions is Irasi in llio*e woods 
Kbicb show tho It'BSt difflircnee witli reepiici Iq direction in their llionno- 
oondtivtive and resoDiint properties; snd the dilTcrencc in the fomier Is 
([Tester or tras as the two hitler differences ire greiilcr or less. 

Bence a definite relation may he estahllnhed hctween the different phe- 
nomena dcscrilied; and this is true to such an extern, that the kiiowlcdeE of 
one of tlicm, t.g,, (he morhanical or state of eohciion, Is snlBcient lo dednce 
■he ulhcrs, those of wannth or rc&ononeo. 

Thus, merely lo addnce one example, especial eiperiments had Bhown 
that in petrified wooda a dilTerence of stnicturc In llic directions parallel 
with, and perpendicular lo, the dkeetlon of the grain had bt-en prtweryed; 
and, in fact, the thermal curve was an ellipse wliose mnjor axis was parallel 
to the fibres. As in the pctrlflcd example, this diffuience in mechanical 
gtmraue wumacb less iban iti the livinK wood; lo, also, while in the tlTlng 
Conifer tho ratio of the axes was as 1 to 1,80, in tha petrified fipcciracii It 
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Tlie following tvpon on the above lattjcct ba* be«n preicnifil lo 
lili AMOi^latlon by Prof, James Thompson, or Bclfaal, Irvland: The 
imenti proposed to ba com prrli ended in the InvDatit^llons lo whidt 
pivMnt Inlorim report or progress rElatoi, huvD Tor their nl)]ccl 
thoniltBblencssof irloni^ulikr (or V-shaped) notches In veril col plate* fiif tb 
BaHjCiOK of ranning water, instead of tlie rectannnihif notches In aidlna^ 
ttH. Tii> ordlnuy rBCtBQgutar notches, sccuratel; experimental on ■« Ibai 
h«TO been, RC great corn nnd wllti high scknUtlc eklll in vorions ranatria 
vlth Ibo view or delettnininj; the neee^BBty formnliia and coeGBclimt^ fd 
Iholr tppliratlon In pnictiL'e, are, for msn^ purposes, suitn1)to and conTt 
nknt. They nrc, however, but ill-adaplod for the measurement of T«lj 
Tiulablo qnontlties of water, such as commonly occnr to the cngineor to ' ' 
gauged In llvetB and stroomE. If the rectongulor notch is to be tnoda wl 
cnoneb to allow Ibo wbIct lo pass in fiood 

loiiR periods, in modenlelf dry weather, the water flows so shallow orcr 
crest, thai its indications cannot bo relied 
tliia oljectlon, Kanges fbr riverH or strcan 

brat engineering practice, with a email rectangular notch cut down Moir 
the gcnccnl level at the crcsi of a large reeiansular notch. If, now, Innead 
of one depression being mode, for dij weather use, In s crest wide enoagh 
ft>r oso In floods, wc conceive of a large number of depressions, exteniUng w 
M lo gtie to the ciest the appeanmeo of a set of steps or stairs, and IT wa 
concdve Ihe number of such steps to become Infinliely gre«t, »c are led at 
oncfl to the conception of the triangnlar instead of the roctauguUir voKb. 
The principle of the triangular notch being thus arrived at. It bvcomi-a ftI- 
dent thai there Is no necessity for having one side of the notch vertical, and 
Ibe other slanting ; bnt that, as may In many cost 
tiolb allies may be slanting, and their slopes may 
olwervcd that, by the nae of Iho triangular nat<;h, 
mfnicienls, derivable by duo union of theory and 
running water from the smallest lo the grealect. i 
hy Ihclr flow ihrongh llio lamo 



ed,lB Aj 



be alike. It is then lobe 
»llh iiropcr (brmnlaa and 
expcriraenrs, quaniliies of 
nay bo uccnnitclr gan^ 
" " " Is ohvlous from 



nintldi<ring that, in tiio irlangiilar notrli, wfacn Ihe t^uoiMlt; tn«\i\% \a -tiri 
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ill, Iho fliw is rnnfinrd (o a em.ill space, nilmtltlnii of m 
ul; sod that liio fpiiev Oir ilie lluw or llio water increase 
x measured iacreoees, bat atlli coulJaiLea such an to a 



FanhcT, (he ordlnsry rectaniculnr notch, when applied for the RaoKinK of 
Hven, Is mtijecl to a urloiu oUjoction ttom the ilifllcultr or im possibility of 
properljr tutting Into itccount thu Influnnce or the bottom of the rtver on the 
llo« of Iht! water to the notch. If it were practicalile to dam up Iho river so 
•lia'p that the water would flow lbrou[;h (he notch as IT coming fnini a mcr- 
voir of still water, the dIBIciJtj woald not arise. Tills, hofforor. con seldom 
bv doao in jtnictice; and, althoutfh the bottom of the river may bo lo far 
liclow Ihc crest OS to produce but little etTcct on the flow of Ibe water wticti 
the rinantity Howing Is imull, yet when Ibe qurtntity becomes great, tbc " ve- 
locity or approach" comes to have a very muterial Influence on tha How of 
the WDlcr, hue on InSuence which It is nenally difficult, if not impmcllcublc, 
to n3certain with satisfactory accuracy. In the notches now proposedj of 
trtani^ar rorm, the Influence of the bottom may be rendered definite, and 
such as to aifeet altko (or, at least, by some law that may bo rMadily deter- 
mined by eupcriment) the flow of the water when very uoatl, or very great, 
tn the same notch. The method by which I propose that this may be ef- 
fected, coDBisti In corryln); out a floor, stitnlng exactly IVam the vertex of 
ttie notch, and extcndint; both np-slrcom and laterally, so a^ to fonn a bot 
tom (o the channel of approach, which will boib ho siaooih and wilt serve 
us Ihe lower honnding surface of a passage of approach, iinchonglne; In form, 
while increasing In magnltndc al the places, at least, which are adjacent to 
the vertex of the notch. The floor may either bo perfectly level, or may 
consist of two planes, nhoae Intersection wonld start from the vertex of tlie 
notch, and, as seen In the plan, would pass up strenm pcrpendlcutnriy to the 
direction of the welr-boaid; the two planes slanting upwards from their In- 
tersection more gently than the sides of the notch. The level floor, although 
ibe^ntttiCBlly not quite so perfect as the floor of two planed, would probably, 
for most practical purposes, prove the more convenient ammgement. 

With reference to the use of the floor, it may be stud, In abort, that b; t, 
due arrangement of the notch and tbo floor, a dischar^n^ orlBce and channel 
of Hpproach may be produced, of which [the upper surface of the water 
tiolng considered as the top of the channel and oriSce) the form will be un- 
changed, or but Utcle changed with varlntlons of the quantity flowing; vci7 
much less, certainly, than Is the case with rectauBular notches. The laws 
i«{^Iatlng the quantities of water Bowing In snch orillces as have now been 
described, come naturally next to be considered. Without, however, In the 
present interim report, attempting to enter on a delnilcd discussion of thoi>- 
reticol coosldoratlons on this snbject, I eholl here merely ailven brleBy to 
tbc principal rcsnlls and methods of reasoning. 

By itteory I have been led to anticipate that the quantity flowing in a given 
notch should be proportional, or vei7 nearly so, to the j power of the lineal 
dlmen«<ous of the crosi section of the Issubig Jet, or to the j power of the 
head of water over the vortex of Iho notch. This head is to be understood, 
in the case of water flowing from a still rcservok, as being measured vcrtl- 
enlly from tbc level water surface In the reservoir down to iho vertex of ilis 
notch ; or in Ihe ease of water flonlns Id the notch with a coiiaiderabie ve- 
locity of approach uvcra floor arranged as above dcE(Tlbct\,t^eVkvi)A\&va\i« 
Id mtioaltr'^vai UtAVUttfOilUAi'AiBfttbk united 
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JH ncartf sloppcrl by tlic ircir-bonrd at a ptiin near Ilic hoorii, bat M fur ■ 
may tio fuuiid prociicabic. From ihu MDlrc of [lie nouih. The law boro siuii 
elated, to Itic effect thai the quantity fluwlng sbonlU be praponiooRl to It 
2 power of the bend, I eoneiiler sUunld huld good rig;idly la relVrence 1 
iratur flowing by a trianpilur notch in a Ihin vertieat plate, from a UiKsaii 
deep r«aerroir of still water, if the water were a perfect fluid, trve tram xi 
cidlty and ftietiun, and Trora caplUary attraetlon at its earntcc, and (h>m an 
Otllpr Kllglit dlstarblnt: causes that may have mlnato Influi^nceoa itw floi 
the flow birinK BappuHcil lo be Ibat dno (imply to pvvilatlon rciiiitod by tl 
Iiiialiaor the fluid. The like may bo sold uf water floiviiig from trian^af 
notches wit li Btmllow cdionnols of approach, havins floora a^ ilescrilH-Hl aliovcj 
wheu due alteiillon is glren to make the paEsai<eE of apintmoli iu as reallf i 
to remoln DDt-boaged In funn for a sufficient dlsinnfc from the notch, wbO* 
increasing lu magnitude at the How Incrcasu (such buing euppiwod tooatC 
liiR to my theory to b« possible), and If due atteoiioo be pKld lo the meaBK 
liig the beads In all cus«« In posltlonii almltarly situated with reTarBiice lo (( 
vai;rlt>R dlmcnaloiis of Ibe issuing xireams. 

In illusmilan of these statements, or suppositions, t would mextHy h; 
ttiat, If two triangular uotvlics, similar In Ibmi, have water flowing In tlw 
at dUFercni depths, but with Elmllor passages of approach, the cnisa wdk 
of the two Jets at (he notches may be slmllarl/ divided into ihe Sana nu 
ber of elements of area ; and that tlio areas of the correspondinft elemeni 
will be proportional to the tquaros of the lineal dimensions of the croN M 
tlons; or, as fVom various roiisideratlons may tcadlly be ussnmod, pnqn 
tlonsl 10 the squareg of the heads; also the velocities of the water In il 
cornspondlng elemenla may be taken as proportional to tlie squara rooia i 
the lineal dlmcne^iona, or to iha squora rooid of the heads. From ibeM oo 
RtderaliaiiB, supported liy numerons others, it appears that (he qnantltl 
flowing sbonld be proportional to the products of tbc squares of the beai 
Into their square roots, or to the ^ power as already slaled. 

The ftictlon of the fluid on the solid bounding surfaces of the pasaagas i 
approach, where the water moves rapidly adjacent to the notch, majr rcwlf 
be osBunied, (h>m all previous experience in similar snl^ecu, not to lum 
vDiy iinportant Influence even on the absolute amount of the flow of 11 
water; and if we assume las Is known (o be nearly the cose fbr bigh nioi 
Ilea, such as occur In notches used for practical purposes, unleu osnd! 
email] (hot (he (angentlal force of IVlctlun of Ibe fluid per unit oT aiMi 
•Hrface flowed along. Is proportional to the square of the velocity of flow, 
follows by theory ihui the friction, (bough s1ii;h(ly inRuenring tbe abcol^ 
amount of ilie flow, will not, according lo that assumplion, at all inMfla 
with lU proporlluuality to the {^ power of the bead. And ibis comlltloii MJ 
very nearly hold good if the assumption is very neariy coniet. 

How closely the Ilicory thus briefly sketched may be found to agtMWfl 
tbe actual flow of waler, will bo a sul^ect for cxporlmenial Inveetl^dw 
and wliatever may be the result In tills rcBpec[, the main object mucl to 
obtain fur a moderate numlier of triangular notches of different flmna, ll 
both wKh and without floors at (lie pnssagti of approach, the aacMWa 
cof indents fbr tbe various forms of notches and npptoHilics sclnc[(id, andS 
various dcp(bs In any oue of the^, so us lo allow of water bclRK KAUged If 
pmiiival purposes when In nature convenient, hy means of similarly fttmi 
aoir-bim aail Approaches. The atility ot the proposed sjateov of gaut^lit^ 
' ^Jwyte«*wfrot*MTrf.wmiiotdcpwiaotiayitfccay<apw«)pwW 
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of the Ibcoij ilcsciibcil wltb tlie cxperimcnla ; becnuiiu a. lablo of e<ipcd- 
mciiul mctllnoiiu fOr TnriouE depths, or on empirical fbrmula Gllt;liil; iu(nl- 
iBol rtnm rbo IhrarciicBl one, will serve bU pnrpoicii. 

To Qiw evident limplifli'aCioit in the proposed syslem of pii^nKi <" eoni- 
paxiNl with that by redBn^ar notctea, I would here advert, tjamely, that 
in the proposed (ystem the qnsntity Sowing comes to be a ninction of onlj 
ono TWinblB, tmmely, the m«i*urod hoad of waipr, while in tlio rectangular 
DoictiM Ii ii a IHinctlon of at Ii-bhi two varlableo, onmi^l}^, the head of water 
Slid the horhrantol widtli of the notch, and [» commoaly, alito, a, fQnnion of 
a Ihiid raiiahle very difflcoll to bo taken Into aceoaat, naincly, the depth 
frvm the mat of the notch down to ilio bottom of the channel of approach; 
which "Icpth mn»t vary In iia Influence with all tho varvlnp ratio* between 
it and the oilier two quantities of which the (low [b a, function. 

The proposed sjatcm of gauging also gives facUltlos for uklng another 
clement Into account, which anea arites in practice, namely, the influence 
of baeii water on the flow of tho water In the gau|^, when, ns frequently 
ocmrs In rivers, it Is found Impraclicnblo to dam the river up suffldently to 
give It a clear overfall (tee Troja the bock or tall water. For any friven ratio 
of tbr heiKbt of the lull water abovo the vorteu of the notch, I would nnllci- 
pftto that the qoantltles flowing would still be, appro.Klinately at least, pro- 
pdrnjonnl to the } power of the head ua before, and a set of cai'fflclants 
woulil have to he detmnined Bxperimentally for different ratios of the height 
uf the tail water alxive the vertex of the notch. 

With the aid of the grant placod at my diflposal by the Assodatlon at Inst 
ynu's meeting, tbr the purpose of ihc^o researches, I havo got an expeH- 
mentll npporutus constructed and fitted up at a place a few miles distaut 
from Belfast, and I have got some preliminary experiments made on a right- 
angled notch In a vertical plane HurTace, the lidea of tho notch making 
angle* of iS' wllh Iho horizon, and tho How being fMm a deep and wide 
pool of quiet water, and the water thus approaching the notch nnlnRnenceil 
by ftoy floor or bottom. The principal set of experiments as yel made were 
on qiumtllles of water var>-lng from alwut two lo ten cubic feel per minute, 
and the deplhs or heads of the water varied from two to four Inches in the 
right-angled notcli. 

From those experiments I derive the formula g ^ 0'31T B §, where q is Ihe 
<iaantily of water in cubic fbet per minute, and H the bead as measured ver- 
tically In inches from the still water level of the pool down to the vertex of 
Ihc iiolch. This formula la submitted at present temporarily, as being acco- 
rato enough for use for ordinary practical puipoac», for the measnrement of 
watnr by notches similar to Iho ono cxperiiocnied on, and for quantities of 
water limited to neariy the same ran^ as those In tho experiments ; but ns 
Wng.of couMC, subject to amendment by more perfbct experiments extend- 
ing through a wider ran^ of quantities of water. 

it will be Q^adUy obscn'cil that the experimental investigations Indicated 
in the fbrcgolDg report ns desirable, are such as wonid rcqalrc for their com- 
pkiiloa and cxienaion to large flowi of water a great expenditure both of 
(line and money, like as has already tieen the case with rencarches on the 
How of water In rpclangalnr noltbca. All tlinl I can myself, forthc prcjcni, 
pmp<wi' to nftempt. is lo ujicn np ilio subject with cxperimcbts on modor- 
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STHEKGTH OF WOODES TTATEE-niES. 

The Seitnlijic Ami 
fmentB cancli 
deterniinlnjt the atrengtli of wooden waler-plpea to resist L.vilraalic 

PipcBof varioiU8lrJ3swi>re eabjccted lo proasare bo ereat u lo burst Ida 
liut Ihey bore a t'ltr greater amounl tbon aaj epoctator suppoiod (heni ca| 
ble of bearing. The largest pipe tested bad a bore or ul^ht Inches In dian 
ler; tbesmallOBl bnd a bore of one Inch and flve-elgbths tlirauiEh ■ pt 
■cantllDi; of three and a half Inches. These gcantlings were pnt to^bor 
McdoaB, and seslalncd a pressure egnal to a bend or one handrod ai 
olgbly fbet, and sabseqiicnt expcrimenU sboveil that the; would aiut^n 
tat j^realer prCESuro beroro bursting. 

Tbe following is Ibu report of Mr. Harsh, re|;arding his experiments; aj 
tbe resQits, m pluecd [n a tabular form, will be found Tcry conveoleat ( 
flrtare reference by hjdranllo engineers and olheis : 

HydrosMIIc pressure wu applied lo the pipe hy means of a donblu-actJi 
piston-pump, wllb an air-chamber attachijtl; and the amount of prMCiM 
acting upon the whole interior surface uf the pipe was anecrtalned by s 
of a piston, which WDS cyllndrirnl In form, and made equal In area b 
■qoare inch, and Hlted to an opening In the pipe, which conveyed tbe 
tram tbe putnp to llio wooden pipe, and of a ecale-benm gmdunted so 
Indicate any amount of pressure fn>m forty to two hundred pounds. 
op|K»Ite side of Ibe beam was f^dnatod to indicate In fbet the IieiKht of 
Tcrtical column of water, which would produce a corresponding 
Some of Ibu pipes uscil in iticse trials were made of round logf, and oihi 
of square scantling; but ihcy were all mode of while pine llmlit^r. The f 
lowing Is a Bisiement of che prossuro (o whirb tbe pipe was suiyceteil, 
wblch the last colamii indicates tbe pressure at whii^h the pipe burat: 
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WOKK OF WATEtt-WHEEI^ BY SIGHT AND DJ 

Therollowintr noic.on the above oubjcct, has Itcen iuldrcs.»ed ._ 
of the ScieHtifie Amerifan, by a coirespoiidpnt Iti T.aa^ P^otowII, 
^jftfl rtJiino of my bnslneas of buiUUn^ a 
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^Wakc'i putent), I h«re < 
fhnl w»ter-*heul» trill ilo 
dtMuoiiBinttu iho ttilary at (uch 
I haT«, wilh gnat 



beord it iinscrted. \>y mill owncre nnd olhcni, 

I wurk 111 tiic iilj^hl lliQii in tlic ilayllmu. To 

by Aolual and acicntltlc expert' 

of evrrj' perltPt apimrniiis 



for IMilng waler-wlKHd*, oliKervtid tlivlr perfonDani'i; In suvenil sud'csalve 
iLiTi and nights, nninely, five experiments in the middle or Ibe da; uid 
tbivo in tli« miildlo of the nighl, on ■ wbeet of IS inchu in diiunelcr, mn- 
ning withom reii*wnre nndcr it fnll (H) of cljiht and more tevt; running tha 
irhi'«l tnr 'JXn nvolutlonB >t Mcb cxpcrimcntj and tlie rime bufnirailcu- 
Liivd liy noting lli« Bound* for evB>7 100 ravoluilona, by tbu beU-bmnmer 
utiu'hnl (o Ibo irhecl-than, wblcb i» a gwd (Imc-hccpcr. 

I five iKlowthe results of ciieh oxperiment oijposlio ibo fail (I!) wliich 
■rtnoMvl tlic vhwl, in rcvolnllone per serond ; nnd I Iben reduce the rcvolu. 
lion* to wlmt Ibey would Iuto tiecn bud iIih full (H) been the «)ime In rvuiy 
exiwTiinent. bavins oil" in eneb (crlc!<, ni):lit iLnd dny, pquiil lo S.41' fivl. I 
mincc R lo tbBl U by ibc Ibmuln BS v'H: K=^ll': If. 
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HEW APrAilATUS FOE DEET-SEA SOrSDINGt 



^^^^me Ibllowlng desctiplion of anew appnraRufOrefn:i.ting deep-rca Bound- 
^^^i^devlMnl by Lieui. TrowbrldKe, U. S- N., is derived IVom a rommuiiiitu- 
tlori addiwsod by tbc inventor lo Pnif. A. U. Bucbc, ^uptuinliiodeuc Coiut 
Survey, and publUbvd in SiBiman'i Journal tot Uay, ISJti; 

"III tlie inelbod of MiiillditiK bltbtirto employoJ," says Uout. T., "[be 
liifliivnci: or tbu Oktlou of tlio walor upon Ibo line, or 'endwiic nvisianee,' 
M It In •.'iil](-<l by Prof. Airy, wa« linown to exist, but the iniaunt of this end- 
vitK rol^iaiii'u III pound*, and its ultimate cffent M |p«at depths, iind not 
bwii ili'iut mined. It whh rappofed tliut liy mnlimt; uae of a weijiht of tblrty 
DT fftTiy iJiiunde and a smali llnhing-Uno, tbiu realsiBtira would b« reilai«d to 
■II liiii|i|>i'<-elnlitoainniini,oralbMsl ibtuUtcfTeet in retardlnxtbe deswncof 
llif Ifiid »unld not be sulHdcnt to destroj' ponSderice In ibe n'sults." 
Lh'nt. T., I»ivn-vcr,elalin* tlial his own iuve8tl|I■ltlonBpTuve^b•X^Kt^^, 



OF sciESiaia 

SI no T«7 fn^mc dvpth, even vhen llie Itnc nsei] Is the smallest Ibsl wtU ti 
tuln the weight with eafetf In Ihe otr; anil in conflnnntlon or Ibis condiuk 
the tUct la wdU ostahliFhed. that, Tiolwllbelandliie repented cxpciiinenti, nu 
by ibe most HkllfUl ofBron, and vitb the utmost care, tbo bottom of t 
ocean hu never been reached In <is deepest parts ; and cvun where the br 
torn hw 1ieen attained, and upeclmeni brDught to tbo lurTacc, the aDeetlal 
ttcs of the results have glten good grounds for controverej with ngmd 
■ho depth. 

TbsBO fullnrea and nneortaictleii do not arife fVom the maginltBile of t 
distance to be measared, nor from tho impenetrability of the Huid tbronj 
wbich the lead has to pass; distances Inanitcly gnsl and inBuilelr tnutll 
Ihe universe above and around us, have been measared with precision; ai 
tho nnexpiorcd depths of the oi-ean ore orcnpled bj a modinm Uotij m 
equaiiy penetrable at ali deptlis. Yet In this fleld — a flcid daily travcrs 
by the commerce of the world — a distance of a tbw miles only luu b*Bl 
all Bltompts to measure it. 

The dlfllcDliy lies in the simple cause stated abovo, vii., the 
reslstanco" or friction npon the soanding-liQe, which prevents tbe lead fto 
^n|c to tbo bottom where tbe depth is tp^at. The apparatus now devlsi 
Is designed to avoid tliis friction upon iho lino, while at the Banie time U 
line Is not dispensed with, but la made use of, as In Ihe anllniU7 nxMl 
E^iperimenls have demonstrated , that an iron elobe or sphere, when fUUi 
freely on the ocean, will attain a maximam velocity, within twcniy-llre tk 
of the surface, whicb will be kept up, without sensible incroaao or dimin 
tlon, to the bottom. For a iblrty-two.pound iron shot, this nnifbrm 
Is about sixteen fbet per second. When attached, however, to a nnall Una, 
this line being nncoiled fi-om a reel on thu deck of the vessel, and dm 
down by the weight of the sphere, — tho riictlnn of the water on tiM It 
cause* a ntoorkable change in Ihe rate of descent. Nearly tlio aama mu 
mnm velocity at startinR is attained; but the velocity becomes mpldly ) 
dnced, aatll the sphere t>ecomcs suspended nearly motionless In the wBtw< 

Taking the simple cose of a tblrty-two-pound shot attached to a small tts 
Ing-line: the shot attolns its maximum velocity of sixteen feet per •ecoi 
within twenIy.Sve (bet of the surface; but before a hundred rulboms of II 
line is drawn into the water, this velocity is reduced to ciclit l^el persenn 
— a diminution of half Iho velocily, from tbe Oictionof one hnndi«l Ihlhon 
of line. At five hundred fathoms, the velocity is BKBin rcdnced half, or BH 
fburfbcl per second; and at three thousand fathoms, to alnui one Ibol 
second. Whereas, at this depth. If there is no hne attached, the shot will 
fhll with its oriRlnol velocity of sixteen fhet per second, undlmlnisbed. 
low tills depth we may determine, In the same way, tho circumstances In 
two cases; the shot falline freely, still retains Its uniform velocity of slzti 
liet per second, at four. Arc, and six thoasand (bthoms depth; whiles m 
the tino attached, at five thousand fhthoms, the velocity Is reduced to « 1 
inches per second; and at six tbonsond fhlboms, tbe descent is 
under ordinary cIrcumsiaQces. 

Ttie lime of descent becomes an important element also In prnctlce. 1 
two cases i^vcn, the shot falling fhwiy will descend to the depth of 
thountnd nithoms in twenty mlnntes. and to tbe deplh 
fHlhoma In fbrty minutes: while, with the line attached. It wUl irquiia' 
baniT to descend lliree thoM.«nnd fathoms, and eleht hour* to descend 
ioiaaad Dtihamt, liiose effects tuiVD been ptoxud w \iu dua wi Uui 
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k; Bud the nmonnt of wfalcli, tn pounds, bns bran delemiiiied Tor ditTer- 
laet, in whlcb different tormn of wultflit und different iizet of iiiie wero 
And Ibe cniire luappUcahility of ibo ordinary mode of toundint; for 
d«ptlu, or men for ordinary depths, wliara tbo ohjoct was to obtain a 
Mn«CI knowtudgeof [ho depths, ban boen dtmonsCratcd. 

Uelhodi hare been, proposed, In wbicti a line is dispensed iritb, by dutocb- 
in^ ■ Boat at tbc liotlom, when iho plummet ilrlkea, and waKhlnK fOr Ibe 
telum of thu doul to llie GiufuFe; but tbio te impractirablc, as lliere Is no 
iDBlerliil appUoable, wilbln our knowledge, that will Uoal lo the soiface (ram 
the bottom of [bo sea. on ncconnl of tba raot pn:s8nrc, wbli'h condenses 
the bulk, so as to render bodies, apociiipaily ligBler than water al Iho surface, 
lieuvJFT than water at even luoderalc dcplbs. 

A line must iberclbre ije used to bring bai;k to lUa sarfacc flnv nmehine by 
wbich the dcpib nua; be registered in the descent, aud tbo motion oC this 
line, in an extended form In the water, must b« avoided. 

The appaiaint which Uent.T. has devised la doalKoed to lecnro thiaolject, 
bf Rltarbing to tbo sinker a tnbe or case, In wblch tbo soundlng-llno Is com- 
pactly roiled, and from wbich It vfill be diachaqpid freely, Ibus canslnff the 
plammet lo carry dovu tbo coU, while one end of the line Is held fast at the 
■urface, — the line beinc nncoilcd from the descending sinker in the manner 
that a spldor. ralliog from a bulgbl, gives bnl s ihraad In his descent, by 
which he retains commanicatlDn with tbo point above, to wbich tho thread 
ti attached. The motloQ of the line in un eslendud form through the water 
being thus avoided, all the eoadttions of free descent are sscnred, and the 
plummet wUI deicend to the greatest depths, with a rapid and unlfomi 
velocity. The depth Is ascertained in tho manner heretofore known u 
HasMy's method, by a helix or curved blade, which is caused to ravolve by 
the motion of the apparatus through the water. Instead of Massey's Indi- 
cator, however, which, from Its faulty construction, does not give nccaratB 
molta, Saxton's Current Meter, a much more dehcatc Instrument, baa been 
adopted to this purpose. 

A spcclmen-tabo is also used, dtfTeriug somewhat hum those now in nse in 
fonstrunion. but not In Its essential points. The lower end of tbo lino is 
atlached to tbe leKlster and to the spechnen-box, which weig^ together only 
two or three pounds, and as the line Is hauled in from tbo »iltom, it brinpp 
up the register and specimen-box, leaving the plummet and'attnched case at 
the bonom. Besides overcoming the principal difllcnlty in sounding, there 
■re other hnportant advantages secured by this airnngement, which simplify, 
rather than complicate, the problem. These are as follows: 

Flm : There Is no strain upon tho line, in the descent, except from its own 
weight, no matter lo what depth or with what velocity the plumniol may 
ducend. It is possible, therefore, lo employ a very small line; a single 
thiratd of silk muy In fact be extended to the bottom of the ocean. This 
permits of the use of a hne which may bo coiled compat-tly within a small 
(pace, tbe strength of the tide Ifcing made just sulRclent to bisure Its being 
hanled In wllb soffety, bringing up, at tbe same time, tbo specimen-box and 
tho registor. The strain brought upon It, in hauling In, will depend upon 
tin velocity of tho upward motion, which may bo regulated accordingly. 

Serond : A rapid and uniform descent being secured, the indications of a 
iwolvlug regltlcr will be reliable, when attached to this plummet; while In 
■ be pi«Bent mode of sonndlng, the slow motion of descenl M ^luU te^»^i&, 
lA « aioilo ot FBgittgrlDg the depth unoenain vaA ann^k^^ 
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Tliin! ; Thm- Iwins nn "tniin iii>oti ti 
liefni; nnlfiinn, It is pntrttralitc to dtteiT 
mnking m* of a Bimill inBiilnleil vire 
llio [nsuint rhar Ihe wclcUl strihcii tlie 
iDitlod IhrouBb the line. Aa apparMos 



no <n t)i? il»<ceiit, and (he mMion 
: Ibe drplh by ihcdineordMiinila 
!i sounding- line, and doumiiliing 
lorn hy an electrical slgiai mn*- 
" " I long ilnce ■» thl 



yew jeifi, fbr McCTtnining the inomcnl whon iha weight 

bj eleitrfdly; but In the mode af loanding horetofbro employed, 

tlcutu- HdTamago would n«uli frem Ma, while the dui^r of bnuUiing iba 

elvccrlc rantiauiCT 1b rery great, owing to the Rtraln broa^ht apou the Una 

in the descent. And the plnn^nel, as now nsud. dcBcendg 

Ing velodty, that, even with tbo time of descent given, m 

give the depth. The method hat ihcrefbro never lieen pot in practice. 

WhorenB, In tho method propoaed, there ta no strain Dpon the line in III 

deiicent, and the plaiainctwlll fall throngh each euccesKive bandred 

Id the same time; the time or deiocnl will Ibna fiunish a ilmple n 

culcuhtilng tho depth. 

In this process It will not he nocespat? to recover Ibe line, and thn llm> 
required (o sound tho ocean nl nnr point, need only be that required for Ibl 
plammel to sink to the boiioin, moving with an; velodi? which may b* 
deal red. 

Miiny oxpurimenw have been made on Ihe bout method of colling tbc II 
so OS to eccure Iti nneoilin^ with certainty, and without the'po<i8ibilily gf 
airaln upon the line, or the occarrence of n kink. 

Mueh attention has also been glvon to (ho qmtlity nnil aize oT line ■• ba' 
used. Upon these points tho practical working or the Hppnratus In 
degree depends; but, being mraxily moclumluol questions, (bey ara CMcOf 
Mttlod. 

The importance of (he problem which Is thna BODgbt to be solved. In cO 
section with the survey of the eonsi, has never tieeii qiieailoncd. A know 
edge of the conflgumtlan of the bottom of (ho sea, sdjaeeni to the comi, 
necessary lo the noiutlou of mnn? questions of importaneo to tmvtgalk 
•nd (D science, and especially thai of the mlins feature of the Atlantic cou^ 
tbo Gulf Stream. But besides these considerations, the qucMlon hits h 
one of great pnbllc Inioten, in connection with tbe laying of Eobmarln 
graphs, tho risk of such enterprise* Iwing diminished in proportion 
accuracy with which Ihe depth oT the sea is known at every polui of anj 
proposed line, and the nliimnte pmcricnbllity of such opemTini 
Atlantic being yet to be dcmoustruled by new and more accural 



EXFEnrMENTH WITH ItKLTINO. 

It ho* long l>ccn a qaeslion of great interest to all who use helling K> ddr*' 
(Bacbinoiy, whether leather or vuleani^wd rubber hnei^ the pulley tbc ' 
■nd hence was less liable to slip. To saliRfuctorlly determine tbis 
Ifr. J. H. Chcever, of New York, has Institutct 
neons of a simple device of three pulleys, which wo may designate a* B, C^ 
•nd D, mounted on an axle or shaft In a frame. Pulley B was coveted wirtl- 
rubber; C was a polished hnn pnllcy, such lu If ordinarily uncd In mKCh1ne> 
; and D was covered with leather. In i 
if good quality, three inches In diameter a 
X llio pulley, with thirty-two pounds suspondd from each end. WalgAw 
p Uton t'ld»l at oat ablo niilil it beKBHUsUsonrvtw^Uesianltl 
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m pullfr illppcd Bt M lb 



9 next Gxpeiiincnt was with Tulcanlicd mbbcr. A Ihrcc-ply belt of 
o diameter, Icnglli, nnd thickness as tho Iwtthor one, was chosen, 
I beluj; loaded witli lliirtj-two pounds to keep it " loni," weights wcro 
~ I, u in Ihu Tormcr Instance, and the result wns ks follons : 

Bobber belt on Iron pulley slipped it M lbs. 
" " " Iwlber" " 118lb«. 

" " " nibUr" » laaibn. 

UUnSU ENTEHPIUSE. 

doepeil coalpit in Gteal Britain, and probably In the world, bus, sftor 
ncarij iwclvD jean' latior, during which Bomo impoilaDt minini; problcroi! 
hure been solTctl, bcL-a couipli'lcd, and opened at DunkiuQeld, Cbcsblra, 
JiiiS'and. The shaft of this cxtrnordlnHry pit is 080) yards deep, ond fho 
tinkinj; of It has cost nearly £100,000. The undertaking was commenced In 
1817, by Mr. Frauds Aslley. wlio is lord of the manor of Dunkin field, H 
t<>wnabip of 1303 acres in eateal, and containing valuable beds of coal. By 
Scplctnbci IBIS, the shaft of the pit bad been sunk 230 yards, when the 
■orka wciv slopped by ibo tapping of a copious spring of water, which ren- 
det*il it ttecessary to put In pumps and drire a tunnel 80 yards long. In 
about fourteen months this wort was romplelod, and 43 yaiils added lo tho 
depth Of the pit. Shortly atlcrwards nnolhcr spring was cncountcre<l, which 
slapped the works three months. At tho end of flte years from tho eam- 
menecment.a depth of 471) yards hud been attained, — tho last 103 yards iiar- 
in;; occupied twenty-nine months, in consei|neuce of ttie difficulties which 
bud to t>c overcome, the rock pierced through being very hard, and uiolhor 
mtmcl 400 yards king having had to be mode. At this point the sinking of 
lb* thttl was suspended for a lime, and tho mine was worked for cou! ; but 
in 18S7 It was determined to sink the almfl lo the Dluck-mlnc, a further 
deptb of aiCl yards. Operations proceeded alettJily, in Iho face of many 
difflrolties and diseouragln); predictions; bot the enterprise was reeently 
sueccMfnily completed by the workmen winning the Biack-mhie, a line seam 
of coal 4 n. 6> in. thick, and coicQlated to last thiriy years nl 500 tons per 
■lay. In sinking; the shall, twenty-two workable scams of coal were passed 
through, as well at eight other seams, varying from I to ll feet thick, and in 
the aagreipiw 105 feet in thickness. The shaft b generally 13 ft. G in. in di- 
■tnetur, but near the bottom it expands to a diameter of' 10 ft. 3 in. It is 
lined with bricks inches thick, with strong rings of stone at Inlsrvals of 
8 yards. At the bottom of the shaft la an Lacltne neariy half a mile long. 
The pit is fitted wllb very powerful machinery. Anotber sbult of the same 
ao ^ draught. — Ziendoa Tima. 



w 



A recMt Inquiry on the above sul^oct, Inslltnted by the ItclRlan govciu. 
ment, merits attention- For some years, a notion had (trown into a belief 
that cvnoln man ufitctorios were pnjndiclai to hoalihanlvefCcvaxXow, uv^wi 
M arote tberenpon, especUllr In the prciTlnM ot 'fiui 



I 



roportcil it to the home depsrtinpnl bi Bnusels. A ram mission 
a Dppoinii^cl — rwo rlicmiats Dnd rro bonnixu — who, commencing titftr 
inquiry, parsacid li rarcfuUxfariercral momhfi, conflning tiromsolvcaulkei 
loriiuin whidi snlpliuric arid, »oiJa, coppcnu, UDd cMurlilu of lima w 
The two dicmiKls watched Ihc procaiBea, andnolnd iho cacape at Ks£M IMS 
tlio cbimnera. Tbcy mnnlclcr soia-facioiici to Iw Iho most noxidiu, and tk 
chimnej'a more hurtrol than sbon ones, because of tliu i;T«ator sniAws 
wbtch they dlfioac therapon; and mil chimneys, liy quickmiiag tbe ' 
diKhuEO gasea which oiherwiH would bo absorbed in the paiMgo. Hani 
mntnuT to the commonly received opinion iu ihU countrj-, thoy bold thai 
tbero Is leu dlepeivion of deleterious vapoiB wilh a short cblmnay Uuu H UJ| 

The iKitnnlstH, on their part, show, as mlglit bo anticipated, that the el 
in reaeiatlon U taoat shown in tho direction of iho prcriJcnt wJod*. aat 
more during rains and iogs than in clear weather. They ostabliuh beyoarifl 
doul>t the hnrtnil inttnenre of Fmoke. due to the presence of b ' 
and sulphuric add, and ihoySnd thai the tpvatent diatanm at which than 
dllcf b observable Is 3000 metres (a little over an Enftllih mile); Uw h 
600 metre*. They enumerate thirty -roiir kinds^oT tcees wbleb appear Wb 
moH snuceptiblo of bann, beginnine with Iho common hornbeam ( " 
fiitiiliii). and ending with ilie aider; and Itdwecn these two urcar, ltiMi)iMaMI 
Iwecbi syeamora, lime, poplar, apple, rose, and hop. As rcicanis Oifi tWV 
on tho health of men and nnlmals, the commUsinn Snil tbe proponlon a 
ieAtb* per cent, to be lower now In the siTrmundlng population thnn ttntol 
ibo fltetotlos were cstobtlabed : from 1 In AS It hits (Ullen ta 1 In OS. Oos M 
Ion for this Improveniont may consist in the belter inunns of UTtug aAtl 
out of tho wa|[ca earned In the fhcloriet. However, the commlsalbn Kind v 
their report wiih nn asjnmneo that healih. either of mra or hones, s 
nothing ftum the fuctorlcs, and vc^'talion so little, that far 
may dismiss ihebr fcan, and tlio i^vcnimcai rcfVain IWim Intertfering. 

r PRACTICAL IKSTUCCnOS. 

I)lg as to bi> famous school at GiMwn, 
.worth conildsriiiE in these days of schools of practical science. — I'iTHmm 

"The technical part of an indu«crial pacsnlt can lie Iraraid! prtndpl 

IB can be laui^t. To Icum tho trade of hnabnndry Iho ntrrlcnlnirlsl mn 

wne an apprenticeship to It: to Inform his mind in the principles of tbaa 

>l frequent a school specially devoted to this oltjoct. It is Impo 

alble to eomblno the two; the only practicable way is to take ibem up ancaa 

lively, t formerly conducted at GIobbch a irliool for practical dmnlHi; 

analysis, and other branches connected Iheivwilh, and thirty ytni^ expel 

' s lauKht mo that nothing is to be gained by the eombliuulon ( 

theorolicol with practical Instruction. It is only ancc having tcoite lIinMi 

■ complete coarse of theoretical instruction In the Ivctnrc-hall tliat tiie K 

dent can with udrantaf^ enter upon the pracdeol part of chemlBlry. t 

must Mng wlib him into tbe laboratory a thoronch knowlcilgc of Ibe pri 

dpir* of the science, or ho mnnoi possibly understand the practical opei 

If he Is ii^noranl of these prindptes, he has no baslness in thelaiNK 

lory- In all Inilu^trial pumilts connected with tlie nntiiral sHcnco, fn IIm 

II puTsulln not simply dependent on manual dexierity. the developanM 

»hj wb» mnjr bo tiorini^l »c\«kA \mnft'[«,<w«N 
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Ihf liQtls nnil fhifif rondition of propreBs nnd of 0Ter7 iniprovetncnl- 
A yoiini; man vitli n mindncll stonxl witb »otlil ecicaClSc acqiiln:incntB, will, 
vlrlioot ■JJfflcnllynrefron.inimcrUie tcchoicul pan of an indiutrlal puniuil; 
wliDroal, In ipmiml, un imliviJuaJ who le llioiougLI]' maslvr of iho techtlicitl 
l>ut may bc> ullo^clhcr Lncniiahts of *dzlng npon any new fnct Uia[ tins not 
|>n:vfoiuly prefcntnt ic<clf lo lllm, or ar comprelicuding a gcicnlifli.' principis 
and in application." — Lirbig, LeiUra on Modem A'jricallurc, cdilal bs John 
Biya. M. D. 

NOVEL CEOGRArniCAL ESrOSITION. 

A gentleinim of Cambcriand, Englond, baa recently Mnverttil n IctoI (tnd 
vonlam plain on Ms «tnw Inio a miip of ilie world, of great and »iii)tulivr 
Inicrwi. It renllj- gives leanicrH an exportneaa in eeojinTipli/, much be- 
fonil wbai tlwy aoiniru from books nnd maps. The apot Is abont 300 
Tonl* in longti, from cost to wwi, and 180 in lirendtli, from nonli to sontli. 
It b intlOBCd by a wail of dwarf dinienaiont. Tbiny-six marks are mnJv on 
it (««Bt and weal), and aijjhteen on the north and eontb, itxin}; tbe di/^rees 
of longttiule and latitude at ten dej^reeB, or GUO mllea annnder. Fonr pioccs 
of (Mk limber am laid dowa,'30 tVet long and B inches nquaro,' witb holes at 
the dlsmni'C of 3 inches, or five miles ftum one another, — thusmnklngM 
inclies B dCKree, and comprlslnR In ten a distance of 000 miles. The scales 
alTunl an opportunity, by crosii log liiies, of determining pnttlculiu' tovrtts 
and clti««, In the mine manner a^ wo ujierate wllfa scale and compossoa on 
Iwpcr, The oontlnents and islands are made of Inrf, tho bud is gravel, nnd 
the Iioundaij 1i a border of box at particular plnces on this novel otwan of 
gnvol. Poem are ret up, indlcatlnt; trade-wUide, nuronu, etc. — ZoiidM 



OF GAS SMOKE. 

■dL little Invention (or tho ptcvenlion of fin* smoke has recently been pa- 
tented and introdncod In London. It consists merely of an ornamental di^ 
del of metal, across which is stretched a son of sieve of fine pladna wire, 
and it l> iutcndcxl to he placed as a cover on the top of the glolie or chim- 
ney. The rcKuli b most remarkabte. The atnoke appears to be instantly * 
annihilated, nnd the flame t>oih increases in bulk and bocumen brighter and 
more clear. Tho photDitenic impnucmont is slatud to lie from twenty-five 
to thirty percent. All«fflnvinm l>om the gas is destroyed, and the discolor- 
uion of the ceiling and deroratloiu of ihe Toom prevented by tbu use of 
(Impla npparatuE. — London Litrrary GascUe. 



t 



i EEGULATOn. 



Herbert W. Hart, of Birmingham, England, fas engineer, hn£ Intro- 
ilaeed a muibod of rocnlatlng the pressnro of gaa in Its transmUslon to gat 
liumcrs, by tlie liitrmtncllon of a r^nlator in the main pipes through wltlch 
the gns passes, whereby a steady and nearly uniform prusenre la maintained 
at the bumen, whatever may lie the pressure from the sonrce of supply. 
ThU n-enlsior eonnisti of a chamber filled with nbroui material, so that iha 
(pu In lu ]Mu>aKO must pass ihruniili or amotiK^i ihe AlireCi tn preparini; 
tills pcnuiiahio Itbruiix hoily, the piilontee taktw l»y«not fuVt,<iT wWUmnu 
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fnre of gu, the fibres beini; disposed transrersely (□ the pnsSftga of Iho gM^ 
and bold (agdher bj- porforated or other poroiu pktci, Ily moans of i 
ble (onnectlons becwcen (heM porouB plsl«s, be r^usve the fibrea to be 
prcflnctl more or loss, B[»M>rdmg to Ibe deaalt}' of Ibu boily rEqnlrRl, whlA 
will also be accordint; to the Initial pressure of Ibo giis. The flbrons mu^' 
risl Iralog belli somewhat Inosclj togetbor, the praesurt of llic gaa prodnCM 
Ihi> effect. The grealer Ibu initial pressure becomee, tbe oiore the fibres an 
wmpnwsed together, reodorlaj; It more difflcult for tbe gas to pormeut, 
Thus, b; the self-action of the gas on the rcgtilaior. the cult prcuore is rtgo- 
latcd and rendered uniform. In order to intercept the grosser impurities cl 
the gas befons passing chrongh the raKnluTor, a little loose wool Is placed t» 
Iwccn the ingress passage and the bodj of Qbrous material before nientfaned,< 
which latter also has a similar efti-ct In filleriug and purifying tlie gi 
Mediania' Hdagazim, No. ISJO. 



BAC DEL DE It's COAL-OIL LAMP. 

TUIs tamp is designed for burning; all kinds of eoul oils withotit employfiW 
Ihocominon kIkes chlmnoj, and thus avoiding the expense of ihelr breakInC; 
wul the InconTenlcnce of tbe hunp getting oat of order IVom that canse, aotr 
kbo to obtain the p'eatest amount of illumination from the eombusdoa oT^ 
given amount of oil. The Invention eonslBts in the use of capers o 
tubes, placed below and on both sides of a Hat wick-tube or main iIlanillM& 
lug bomcr, In combination witb a suitable cap, Ihos su|iplying SBflldi 
oxygen complotelf to bum the oil without a clilmncy, and also without n 
Ing the cap so as to obscute a large portion of the Same. The lower pan 
tlio cap is screwed upon the lamp In the usual manner. Above this Is am 
ulated Ting, for the purpose of admitting air under the wjeh-cap, wttldi it 
slotted at the top to fit a flat wick. Tbls ring is removable for the porpow 
or cleaning. By the contraction of the cap near tbe top, tbe air Is eoocci 
Iratsd upon the flame. Into the lower part of the cap are Inserted tbe iwni 
wlcit-tnbo, and likewise two very small and short wii-k-tubus. By thia • 
rangemont, [he lamp, when trlmme<l and lighted, bus a stronger draft M 
. account of tbe tapcra tn the short tubes; conscqncnllj the outer cap ma^ bf 
lo«Dr«d upon the main wlck-tube. so that (ho Illuminating Home is alniiMt 
ebEirdy utKive the cap. in other lamps, where the draft Is to be prodnc*A 
by the wlck-cap alone, It Is ncccdEary to elevate Ibis cap, do as to give a 
■iderable volume of beatod air in tlie upper part of the cap, In order to 
ate snlHclenl draft; bat this elev&t Ion of the cup obscures more of the fli 
and lessens the illuminating power of the lamp. On Ibe contrai7> hj thB 
DSO or the small draft-Iigbts, the top of tbe cap may lie ailjustod about bal* 
an Inch lower ujjon the illuminating burner without cunslng the lamp tl 
smoke ; conacquenily it Is practicable to secure a greater illuminating power 
fVom a given amount of oil, and to dispense altogether witb gloss chimneri, 
which are liable to break, difllcult in keep cluaa, and otherwise ottjectiona- 
ble, — Jaurnai FnuMin ImUlutc, Oct. \fOi. 

KEW VENTILATOB 

A correspondent of the New Tork Tribuar proposcH a plan fbr ve 
rooms wanned by blovrs, which is as follows: Apply a vcnirnl pfj . 

/ivni of the diiamey, into which dte low«c wuL thoald «ui« b«law tf 
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itDTO-pip)!. nnil ihe npjicr m<l Approach nilliln a fev/ incites or Lbo r^cllinK- 
In ii* iipprntlon, ilie Tuul air IVnni tha top of the room niolied rlown and [mo 
Jic rblmncy, lo IIU o panial varuain occuloned by tliu iliuft frotu the «lovu- 
[>ip« Blxive. Ur >ppl7lQg ft dunpcr to Hie pipe, lu cspftdt; 1007 bo Hi- 
icuted u ilcdrvd. 



THE NEW (ENGLISQ] IRON STEAU RAX. 



^Jwtcd. 

^^I^The tblloirfng srtide, descriptivo of & new enftine for mnrilimo wnrfnro, 
m (opy IVom the Ijmdon Tima: 

The recent lintl)e» in Italj, lanpliniuy ns thcj hnre l>cci], affonl, nftor all, 
btrl alight InditratloDS of the real prairrcag which hna twen miide In dueCnio- 
lIvD bianrliea of tha u-t of \rv; and it is only when n navnl engagement 
take} piBcc, thai maritime poweni Till see, with digmny, the awl^l effecti of 
the ir«|)iniB which scicD(« bna placed In their hnndn. An cnj^aj^munt 
Iiplwwn two hostile fleets, in the prenent day, vould probablr not lost nn 
hoar, for bf ihfit time (wo-thinU of all [he ships engnged would be sunk or 
blown up. The time when eblpa lay yard-arm lo ynnl-ami, firing into ooo 
uiotlier fur a whole day, hu p»iG by rorcrer. It will be abort and ebarp 
work Dow-H-(Uye. It is a perfbet knowtedm of Ihlii fact, and a certainly 
thiti wooden »hipi>, after rereiving one, or at most two, weII-«>nccntrBl«d 
bnuulMdes, most link immediately, that is Icadlni; innritims powers at the 
prtwcnt moment to see if science CBimot devise some inenns tor rendering 
their ships InrulnerKble, at least for a time. But, while Bocuriii<: Ibis olfjcct, 
■ taU more awftU element Ib intrwlnoed into the art of navul warfare, since 
Ihcae fron-cnscd monsters an to boused not alone for defence, bnt fotnttuilllg 
down and Hlnklnff by wholesale the rmscls of the enemy. 

The attempts to make iron shot-proof vessels hare hitherto pravM down- 
riffbt hiloTB", both in ihe French anil Englinb navies. Efforts In this direc- 
tion have therefore been discontinued, and the French cmpenir has set to 
work to SVC [f be mnnot cose lori^ rcssels wltli sulTlcicnt Iron to give a lUr 
Imranuity from the elTects of ihot, whilst tliclr prodi|;ious streni^h luid 
weii^hl may bo tamed lo awhil account in nmning down opposing llrst-ratei. 
The Idea was a good one; bnt it went no farther than on lilcn, as, Instnul of 
bnUiliiiK ships ipccinlly constructed for the purpose, the two vesBels which 
the emperor Is n'yi', with loch vaiti sorrecy, having coated with Iron platea, 
uiv old oaillng Ihrre-deckers, which can never carry a safHclent wtdght of 
Iron 10 answer the purpose, and which, even when fitted with machinory, 
will nvver. It i«<ald, attain a rate of more than four or Are knots an boor, or 
to. The EuBllsh Government have veiy wisely determined to adopt n dif- 
ferent phtn, and to build a wrou|;ht>irou vessel of immense slut, strcnKlh, 
and tteam power, specially adaplod as a vessel of war, and for mtuiine down 
ahip* of Ibc loTicesI kind, not even excepting the Qreal Eastrm Itself. The 
omtnei tor this immendaus engine of modem war has been taken by tho 
Thamei Iron Shlp-bultdlng Company, and snaiclent pTOgroiK has been nude 
with the Iron work lo be used in her, lo make certain that she will bo adoat 
and lilting for tea by Jnno IStJO. Her dimensions will be ; extreme tetigtb, 
390 feet; brendth. SB feet; dcplh, 41 feet G inches; and her tonna;;e no lea* 
ilian MTJ ion«. Tho wclKht of thcs empty hull will bo 37(10 tonB. The 
ruclnc* «™ tri bi' by Piiin 4. Sons, of 1*231 borne powiT; nnd of these w« 
•ball Riv« a description on anoiiicr occMlon. Their walv^lrt.iiWi 



I 
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loUOOOlu 



1, which will bo drive 



bj mere deccriptior , 
with which Ibia vessel la lo bo bnlll. The keel, or ruiher the portioii 
which the ribs are bolted, [» mnde of Imiaense slabs of nrooght Hnp in 
SD inch and a quarter thick, and three t^t six inches deep, 

Fram this epring Ibo ribj, maaslTo wrongbMroii T-shapcd beams, wblcli 
are tniule In joints about live fuet long by two deep, up to where Iho •nun 
pifttcs begin, Stg reel below the water-line. These bciuns are anly throe ft 
e[|[ht inclioa apart, while, for a distance of ten feet on each ilile of Ibo ka 
tbey are bolted In at only half this distance tsundcr. Five feci beknrti 
WBler-IInc the amior-platoi commence, nnil, to i^vc room for iliese, Ib« dcp 
of the rib diminishes to aiiont hnlT, or nine Inches. Over tlie ribs, and cm 
Ing IranaviTsely, are Iwltcd beams of leak, a (bot and a half thick; and ot 
■Ida of these a^in come ihu urmor-plales. Eacb of tbes« plates li to 1 
fifteen feet long b; Ibur feel broad, and four and a half Inches lliiek. Be 
eral of them have been mode, by the company, of puddled Iron, of aatiMli 
scrap Iron, and uf scrap Iron nnonoeoled : and enperlnients ore now beii 
made nt Portemonth, with a tIcw of testing pracilcaliy which best wit 
stands the tremcnitoua attach of t^-poundem. It is almost necdieu to m 
that each plate is the very peifbctlon of mnleriol and manuraciure. Tba 
ponilerona stabs go up (o the level of the apper deck. The orlop deck wl 
be of wood, and iwenty-fonr feet above the keel. The main dock will ba i 
Iron, cased with wood, and nine feet alwve the oriop. The upper deck w! 
also be of wrought iron, and seven feel nine inches above the main. All tl 
decks are carried on wroughMron Iwams of the moat powerful 
to which both the ribs and Iron docks are bolted; while along tlw will 
knjtth of the Teasel, from stem to stern, am Immcnsclj solid wron|!:lit-ln 
beams, at InicrraU of Ave feet Inside the libs, which are aB:^n ctossed I 



diagonal bands, tying Ihe whole toeetbor in a pcrfoct network. 

Tlie armor-plates are not Intended lo shield the whok) vessel, only tl 
fig^TlnK portion — about aai Ifeet of the broadside — being thus _ 
This broodHlde, however, wlH mount fourteen of the Armstrong lAO-pooal 
gnns, which, wllb two broadKlde-itnns on tbo oppcr deck, and two piva 
of the same kind forward, and two aft, will give her a 
tblrt]r-slx inio^i oix^h throvring lOO-pound shot over a rantn o 
Tnlles. Neither the bows nor stem have any of the large armor-pUu^' 
bnt an coaled with wroueht-lron plates of neariy one inch and a half Ifal *' 
over two flKl of leak, which will ofTcr sufflclent reslstanee to preveot n 
shots trma going through. But, to compensate for this apparent defldn 
both bows and stem are so croiBod and recrossed in every dlroctjoo n 
water-tight compartment*, thai it Is n matter of pcrtbct indifference w' 
tbay get riddled or not ; and each of these ends are shut off from the ei _ 
room and fighting portion of (he ship bj oontinuoiw massive wioughUn; 
transverse bnlkheada; — so that, supposing It possible thai both stem I 
■lem could be shot away, the centre of Ihe vessel would remain aa roajt 
and Impenetrable as ever, still offijHnit, in all. twenty-fonr inches of h 
coated with Ave Inches of wrought iron lo Bveiy shot. Bnt both stem ■ 
■tern uk built, inside, of such Immense strenetb, that contlne with « 

;IaN* would be almost snporllnons. The bows, at the spot where the w 

Mioak moat be lenlnd In numlnjcdown «Ups,ai«,\ii»\aK,^^(ntMi«4a4 
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Iron woric, itnninhened biuk to Iho armor-plntcfl ntlih no loss than dghl 
vnMiglit-lrtin dcclu, an inch (hick, ind crossed and rccnwsud In all vaya 
Uil SHidiiMli If lib dingnnitl brmclai^ and supports. Id ihe itusign bgui iiita 
iha Admfnlir by the Thames Sbtpballdiitg Cumpiuiy, the iiliat>eorihe bow* 
«H in*da exjully after ihc outline of the oeck and lirciul at a swan when 
mfmiiilBg- Thus the poinc [bm wouJil BIriko ui oaemy'B resscl wm [he 
bitaH, which WM pluiid uDilvr the water-Une. 

In (be Admiralty model, aecordiii); to which the " ram" Is to Iw built, (he 
iMnm form as obmso angle, the point ur wliich Is just \eiv\ with tiie wmcr, 
needing back at a ruther sluirp tlopc, both above and bulon It. This pecu- 
Usrihapc, however, will be conrenlcd under tbc usual Q^rc-hend and (br- 
«*>d Rox, wUb a llRhi artlBciai cni-iraier of wood; so that, apparently, the 
■nmA will be an oniinary Mgato of tho largeal site. The Admiralty, no 
dOBbt, Intend by these device* to dlepilso bcr real chnniclcr; but wif need 
kanlly polm out hew utterly futile such an atlcinpt ^rould be. The very Mm 
sf attempting to conceal the real purpose of a vessel so remarkable, and llie 
Oolr one of its kind ailoat, seems abriurd. Coming up Into action with other 
lit lino of battle, no doubt she would pass muster unobserved; but 
■iicb drcniDstances, even if as ncli Iuidwd to the enemy as to (ha 
I. the knowledicc would avail nothing to the former. Once a general 
commenced, the "nun" would bo able to pursue her mls- 
*1(M Of dcatnetlan by rnoain); Into the stems of the enemy's vessels almost 
wtthom bindemoce. When such Is avowedly her purpose, it Bdrms, to say 
(lie leian, unwise to cumber her with the musts and riKglng of a lino-of-batlle 
ship. The shock of striking the first vessd would bring down ail her masti 
by (he bonnl like reeds, and leave the ram's declis so encumbered with 
merk a« mli;ht even render her almost useless for further etfons. The mode 
in which sho attacks will be lo run straight at the enemy, taking him In the 
stem or rinarter, all Ihe men retiring to the stem to avoid injury from (blllnjc 
spars. When abont half the vessel's lejinh from (he enemy, the on^nel are 
to be iloppol, and Ihe cngineen stand by to reverse the engines, In order to 
ricar her IVom the wreck of her anioRonlsl, before the latter goes down. It 
is cahruhited that, niiking a linc-of-ballie ship In the stem, the ram would 
sink her within three minutes. The ttowsprit will, we believe, lie taiescoplc, 
la order to be hooBcd on board, with the anchors, before striking tbc enemy, 
thai there may be no chance of becoming entangled with the wreck of the 
sinking vcsAol. It has. however, yet to be explained how she Is to get rid of 
hrr own nianls ami spars, and, above all, what precautions will Iw adopted 
(o prerent the rigeing fouling her wrcw. The cost of the bull will be about 
£S0O.IMU, and her enEiiics abont £7^,000, and her fittings for sea about 
£45,000 more, or £320,000 in all. 

TCI-NERABIt-nr OF IRON PLATES, 
Aaaricsof experimental trials have been recently carried on at Portsmouth, 
Engliuid, with a view of ascertaining the amount of resistance o(Ti.>rcd by 
iron and siccl piuics. when opposed to heavy ordnance at n short rongf. The 
practice was mode Uitli from a 33-pounder and a fl3-cwt. gun, the latter 
throwing a (olid nS-pnniiJ shot, witli sixteen poonds charge of powder, — 
Ihe dLstonca of range WO yards. At this distance, the results of the ex- 
perimonis have dcmonstmled, In the ckiarest punelble manner, that uo hoTi 
tr 'Nvl i-liuo'bti liMD /et been aiituiiAu;tim»l, canwUkmun&ilift wAid. a1 
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from the l)5-pwl gan, at a ahort mnce. Tlio flret fllinl would not 
throitch llie Iron plato, but It woiilil H'liFWrc it. «nil on lliit-c or lug 
the plBlc in llie mme plucc, or la the ImtniMlliitP nci^lilKirlivuiJ, 
■mash R) pieced. As the rasalts of the iriul ulTtfiiiMl tbu hiduI plutea, it (iroredi 
lllttt u ticel-clothed ship toulU bo Tiu- more eiislly ilcHtroyud (ban ft 
■Ided one, and thai on Ihc smashioR in of one qC tLe Etucl [ili 
destmrlion of life on the armod ship's ducks, supposing Uib l)rokcn plate M 
bo driven throagh tlia ship's side, wouM tw sonwtbJng dnroilfal rn conttmt' 
pT«le, fratn the sprcud of splintered matoriil. At from 600 to BOO janliu 
Jron-clothed ships would be in coinpumlWo safety froin the ef&clB of tm 
onemy'i broadside. Bat it niiut bo borne In mind that ilie effects oTcodcc 
Intcd flrlng bave yet to be aserrtnlncd on tbo sides of an Iron or en 
chnhed ship: and seooont also must be taken of the dami^ the wnod^wo 
fbrmlllK tba Inner Eidus nf «DFh a ship uould recuivu Ihxn t)ie driving ia 
die broken plnles, and whlcb, so far as the piCHent ox|ierinionta havo lUa 
tnucd, iponld appenr to prove that an iron or steel clad ship, on nmivim 
concentrated broudshlo from a (yij^Hto armed In a slinllur manner lo ti 
Kmey, and struck ueur bor iratcr^iDe, luii^t sink then und tliciv, vHh t 
aimor on her badt. 

JAUES'S EIFLED CAXNOX AND TROJECTILE, 

A new pnt)cctlle, invented by Hon. Chntlcs T. James, of Bliodo IslM 
and whlrhUIotendedloliuusedin coanectUm Hithuriili^eannoa,kftsa 
Iran cylfnder, inrmoaMed by a solid eoniod {eanoid} tieod. Tba 4luiM 
of tfao cylinilar is 'OS of on inch less than tlie boru of the nun ; IM IcngMl 
MMuiy eqnol to tbo cnlnirsof the ictm; while tht' Icaiflh of lla cotticil Im 
la aboni one Inch Rrcater than that of tlie cylinder. Ths t'yliiMlvriMlHa.l 
Itltl diameter Ibr a quarter of on Inch uf Iw length HI uu'h und; lluiliibri 
IntitrmedlatB Icnj^h. its diameter Is shortcnoil one-half nu Inch, r<MalW< 
lecoss In Its body, wlilch lois of dlanieler nnd extcnial lutfaca ot the efl' 
der la replaced by a compound fllllne ofcanvM, elic«t^tin, and luod. 

The rings at the end of the cylinder, formed bjr shortening Its iUmmM 
eonnliato the bcnrings of the pri^uctile, when inlrodni'Ml Into the inn 1 
loading. The solidity of the conoid Is coDtlimcd iutu, and Iherohy fonM I 
Mlhl portion of. the head of tlio cylltulor. Tlie baai.- ol' tlio cyUnOer k« 
central eavity or opening of 1'9S Imrhea in diamcier, wliieh cxiond* intoj 
body 1-S inches, and from which [like monlsct in the bub of a wbod I 
■ptrite*) them are eight fectaninilaropoainpi.ealarKiniC usttiey animMeli I 
drenmltoroncc, in tbc ncen nf the body of tlie c>^ndor. 

VHien tlie charge h dred, tlic ms crolved by the bumJuK p«w4Wi IK- 
oflbrl lo expel the prtyet^lle and to escape l^m the 
cavity and Ihrougb the reclungnUr opcnlnss againil .. 
irtilch Is Ibcreby pressed Into Ihc grooves of the bore, i 
In thMn, the rlflc-motlon Is Itopnned lo the pfojoctile. 
In The order named, constitute the exterior of the Alllnj;, ami at« omd 
In the rcccM lo iho body of the cyllndi«r. This la done by onvcitqriog « 
mnvos tbo strip of tin, which mast be eiina] In length lu Ibo |.rrc«(irdta 
frmric* of the cylinder, and fn width c(|iial lo the lonmh of Its rcPMS. ', 
ctrip of tin, when eovereil with canvas, la ftirtnoii amuiid tli« cj-Undcr 
ptnlte ihc rccc«», nnd Hntily securv-d tbere by an Iron collar cltunp,* 
ir.a6^ fjM^MMbMiFeaa lu ii)itt)CBur[uoMtdilw>w>t3«lttMt " ' 
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Icil wiih melicil lonO, which, rcudily adherine » Iho tin BBd iron, rorois 
ft compoii miws in lUc r«ccea arunncl the iiylindcr body, 

Tb« (bllowin); nre noma of llie resiUu of praitice ivllh an ordinary bIx- 
pounil (ton (rirlKd, IS gmorM, and conying the new projectile), rocenUj 
inude M Chicopoe, Mims., under the direclinn of a Board of OfHccra attaobi-d 
to ibe Ordnanre DcpaitniBnt of iho Uniled Stales ornij', Unjor W. A. 
ThorntuD, cbulrmon. 

TliB Kan was finl plared at a diBtnnro of CT-I yardB (Vom tie target. Tho 
qoantilT of powder U6ed at cai'h flriiig was one and onc-founti pounds, tlio 
'ice charge for a Blx-pound round ball, while the wcijtht of the new pro- 
3i pounde. Ei|ihtcen shots weru flrcd at a cloib tarf^t fbiir 
square, ftuteiied on a board frame cipht fbet eqaare. Tho shots Taiied 
three and one-hBlf inches to Ibur fbet. fouiteen of 
entering the Imards. ThB*Knn waa carried (ack to 867 yards, or neatly 
half a mile trom lliu tarK*"! eic^vated at nueh an onttlG as should i-arry a six- 
ponnd ronnd hall to tho rentre of the luycl, and Hred. The shot passed 
~ the board frame at an elcvalicin of otiont twenty fbet, c^t off 
(one six inches In diumciar) Bithout deviating apparently 
a direct Une. and waa lost. This shows the greater range of slim trom 
guns. This charge of one and a foarth pound of powder would carry, 
ealcoLatlons in en^flnoerlng, a round shot of six pounds weight to tho tar- 
but in this case, a shot of mora iliaii doable weight goe* 
OTCT the taixei ai sncb a height and force as to probably double the distaneo 
to tlto target. The gun was then lowered, and Sre shots fired, two of which 
entered the board within about two feet of the centre. A twelve-ponnd 
rifled gun was then plneed in the name posliion (807 yards distant), and 
nlnetmn shots flied. Five of tht^e enlerad the hoard at fh>m three and a 
hojr to four ftcl of the centre. Great difflcnltics wcro cnconntcrod in Brriv- 
ing at cxacinese, inoKinnch as the gans had no sights pertbctty adapted to 

At a iiibscqnent trial, with Ihc same weight of powder, projectile, and gun 
M 111 the Srst dawrlbed experiments, a range of at least llirce and one-h^f 
inihM was attained; beyond this point the course of the boll was lost; but 
the untira range wax sappoacd to be as great as four and one-half to Sve 
milcR. A like result, with tho satne conditiatts of powder and weight of 
pn^ecillo, has protjnbiy never been cquullrd. 

In a n-port on the aliove expcrfment, officially mbmllted to the Secretary 
oT War, tlic Board say: 

" The depth of the groorlnl; In Mr, James's gun Is so shallow, aa in no 
rue to miiiurially Impair the strength of the gun, while it Is sufficienc to 
nrailj hold tlie projectile and compel it lo tnVe the rifle flight. The perfora- 
tion of the largest In all Imitances, and the obtaining of the projectiles alter 
Orlng, freely Indicate that Ihey Invariably implngeil point foremost; and 
ranber, in hnvineono imbedded in damp ealth, Irs spiral motion was plainly 
indicated In the sand to the close of the flight. The grasp of tho rifling la 
hiriher sliuwn hy tho lnci«ased range obtained while using the same chargo 
of powitra- and deration, in projecting masses of double the weight of Ihs 
uaiui spherical Imlts. The merits of the prtjecrileg consist in tiicir answer- 
Ing fully the expct-iatlomi desired of them— their ready bhricatlou and 
adaptation to guns, tlieir case of loadinil, as it required bat little more fbrcs 
ii> wod the projectile to the Iwlfotu of the t>ore than t« nceilcA. Ui n 
■ ■■J^flto wirti an « uaootb a orfkcc ; the certainly ol flic m 
7 
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tbe filling, and its firm, true bold in iho proo* 

caDVns wipes the rLflini; dctm, and Icsvca tlio b 

roadllf tlio next cbiui^, ami which ii also a «aro pnitcciion to Ibf ban 

fyom injurj in loodin);, and wben the gun fs dJftcliarKod, Thoio conilillont 

cominend the guns and prqocUlea lo Ibe favornble oonfldarntioii of Ihs 

government." 

THE ARMSTRONG CUS. 

TTie "ArnisironiT riflw! rnnnon," which hiu excited lo nmch attention 
*iring the past year, atid which lias been adopted hy the Bnilili Goir«n>- 
I, Is comttmctL-d as Tollows: En<?h mm is ninde in abuiit tbre«-feM 
lenphs, wid on much the aams principle as the tivisled gun bflrrols. Thin 
harx of the bc«t nroDKht hvn, about (tto inches broad, are hcateil to a wbfM 
beat, and Id this state twisted and welded toirDihDr in iplral rolla ronnd • 
Btecl bar or cote, smullcr In diameter thiin the here or the Run. Orw tbla, 
when cold, another twist of the same kind Is made, with the iplra] nmnhiit 
in a.eontnuy direction, and so nnlil three or Tour layer* hove hecD pal on, 
DCCordinK >o the calibre of the iron and the thickness required. The wfaola 
Is then reheated and welded together tor tho last time, under the iteani ham- 
mer. The eigea or the three-feet Icnt^hs arc next pinned down eo ai to ad- 
mit their Jolnln); and lapping over, and over these edi^es are forced on thkk. 
WTongh^iro^ tings, which, being welded down at a white heat, of cootM 
contract so as to make the joint almost stronger than if mode In onepieca. 
In the breech an opeuinji; la cut down into the chamber, but tbe breech fitelf 
il separate (Vom tlie gun, and Is worked bacJiwnrds by a powcrftil Kiaw. 
When the gun is lo be loaded, the breech la worked back, and a wud(!;»«hapcd 
iriece, Uttlng Into the opening of the gun, lined onl, but not 10 admit tha 
Intnxlactlon of the charge, which is posiied forward vttb u rnmnHl at tha 
hack, working tiirough tbe large screw In which the breech turns into tha 
chamber, where the rifling begins. The wedge is then replaced, the bnech 
screwed dose by a single lum of the lever handle, and the gun flred. Tbe 
(^letntlon of loading and firing can he pcrfonned, we believe, tht«e timM la 
one mhintB. Apart from the simple but cHcciivo mechanlDui of the br Mtl i, 
the great merit of this gun consists In the manner in which li Is Ibrmeit Is 
■plrala of metal bands, which give it sui'b an enormons increase of amnglh 
'HMt ono-boir the thickness of Inm can be dlspenwd with. Thus, an oi4l- 
WUT long thirly-two-poundcr weighs S7 cwt., and reqnlrea 10 lbs. of jiowdtr 
tt throw a ball to lea utmost ctTectlve range, 3000 yards. Sir W. ArmMronjt^ 
diirty-two-pounder only weighs 26 cwt., and a charge of 3 lbs. of powdar 
throws Its shoe Si mOm, or nearly 10,000 yards. In a thirty-two-ponndcr of 
this latter kind there Bn> no less than forty-four rifle grooves, liBTlng on* 
pitch In ten f^t, oMuaklng one cnmpicie iwl<it roatid the Inside In n gon of 
that longlh. A greater pitch woalrl no doubt give greater impelns to the 
■hot, but Che risk of " stripping " the lead was so great that i( could not b« 
Mtemptwl. Tho shot used arc Iron, and rylindrlcai. and at first Were com- 
pletely coated over with lead; hnt (his pinn hns .lust been allereil, and th« 
-•■-■hava now only two rlnns of lead i inch thick, and U inches bpond, OM 
shoulder and one at the hose of the cone. Both these rtngs are Aon- 
so to ipcak, Into the Iron shot, so as to Icavo almitt om<-tcnth of ta 
Bi ibe rifling. Thus, when the cartridge is Ignited, the boll is Dttced 
rfAsat tbe ebambor Into th« lu^rv? V?i?,:i(^a».H.^^^ ' 



^ vine MtottUy Um largo for ft, llint Uicre is no winilage wlialever, and every 
portion uf Ihe expluslro force Is nppUcd to prqjeccint! tlio ball. Tlie gaa aa 
wliicb (bo goremineiit eiqwriinetileil Tor rnunthB bclbre wlopiing it, wu 
ulnidJ V Itml 3300 times, and was tbcn ratoj-aed u» ellll gprrlceable. 

In a Bpcccb made bj the Immtor ni a banqact f^ven In his honor, at Hew- 
coaiJe, Fnglnnd, be describes some pccuthirltlGS of tbo irna as follom: Tbo 
|iroJ<''cUlc Tor ticlil purpoBos ailmlls of being used Indifferently olthcr tn sulld 
fliot or shell, or common case or canister. It is composed of separate pieces, 
bound la;:clhcr so coiDparlly tbot Ibo hIigII bas heen Orcd throngh a solid 
Diius of oak tbnber nine fccC In thickness, without siumining a fhicEDre. 
When ii.<ed as a shell It divides Inio fortj-Dlae separate regoiar pieces, and 
Into Bboni one hundred Indeflnllo and Irregnlar pieces. It combines tha 
prindple of the shnpnel and percussion shull. It either explodes as It np- 
tiraacbes or as it itrikeB the olgcct. Tiio percostiton arrangemont Is, that 
tbe shell, nhllo In the hands of n n-lcnd, Is so soTc and quieecent tbat it may 
be ihcoiTn olT the top of a hollEto without exploding; bat when amon;; 
enemies, it Is so scnsllire and so miscblevous thiit the sli^btcst loudl will 
canso it to expioUc- 

Tbe rcason of this Is, Ibnt die sbock which iho projectile sustains In the 
act of Bring puts tbo pcreossion arrangement from half lo foil cock, and it 
Ih«n Itocomes fd delicate tbat a shell bus been exploded lly being lired 
o^ninst a liHg of shavings. Moreover, the Cane may be so arranged thai the 
shell explodes at Ihe Instant of leaving tbe muuic In that case, (he pieces 
■piTOil ont like a fan, and Bet as grapu shot. 

Two lar^tg, nine feet square, were placed at a distance of 1500 yards ^m 
the gun, and seven shells Ured at tbem; tbe effect of Ibeso seven shells was, 
that Iho two targets were struck in SlJG places, and with lo mui-h fbrce Ihat 
although one of the targets was three Incbos thick, It was riddled through 
and thmugh with the ftagments. Similar elTccis were produced at much 
longrr dlstancoii, extending In boidd cases lo 3000 yards. I leave you to con- 
cciTC what would be the effect of these projectiles in making on enemy keep 
bis diaiance. For hreachlng purposes, or for blowing up buildings, or for 
lipping a bole In the side of a ship, a shell of a dlflereat uonstraetlou is nscU. 

FEESCn RIFLED CANTiON. 

idti cannon Introduced by Napoleon III., and used with such offiNrt 

reoint biittles in ttaly, were of lironio, loaded at the muzzle, and uf 

IhKS, 13 for siege. 4 for field guns. 

eaeb bare six Iwisied ri<li». the rifles boioe abont an Inch wide and 
Ote tblrd of an inch deep. In the bottom there is a narrow chamber to ru- 
ceire tlia powder, like the carbine of Dclavlgne, and like the old sheli.gnns, 
Klill In ni« in the French artillery. The prttjectlle rests on Ihe border of Mils 
choDibcr. This projectile is ofa eylindro-sphorical fbrm; reaembilng the ball 
of Ihe inihniry; Is In iron, and is hollow and conical, like Ihe latter. Tba 
cyliadrirai base of Iho bullet is pierced in six places, and Into these six drills 
ara IntToducal as many plugs of pewter. It Is those six pieces of pewter, 
plaeed In the circumfbrcnco oT tbo linso of tbe boll, and cornHpondiiig to 
the siK rlQM of tho gun, whieh iwrform the Important duly of " slugging." 
Tbny are fonvd into the rliles by the explosion uf the powder, aud thus give 
w tbe bullet Ihe precision and Ibo force of tbo cxrbltw ball. 

1^ prtifvctllea an Slled with bolls, and an mate 1o««~ 
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K ^v«n distance. To cfTcol tliia, Cbo malch.whkli islnmRiniiiniuitinii !n iTi* 
Interior of Ibo priuivtUo with tlio rulmiiuitlni; tnuicrio], is mnrkL-d cKtAilorlf 
wlih VBTioui Bgurw, fndlciitiuK the dietiiiicB to wliidi ft will cany bdVvn ax- < 
plcxlioi;. TUu iDiUi:Ii Is t'ut Bcconline to the desired dintoni'O M whidi'titt 
gnimer wiibos to throw the tnll — al 100 or (300 rurdu, or Airthcr. Tlie ram- < 
mcr or li>o cannon u hollow al its baso, so an to embrace the ronlral head of 
the pntJectile, the aanie aa the raomid of the baOe-i-tige or Uinl^ irnu- Tba 
"sight" b inobl1i>. and it 6x.vtl In (be rij^bt of the cannon. The distanreto 
which these gons will carry vilb pi¥ci!iun is ^TiOOnielreii; the total dlstanea . 
to which they cany it 4^00 nioins. (The metre is 39 37-lDO hichu — a litlla 
more than a yanl.) 

TbeeffectHortbkDewartllleiTaponinasoniyislllDstrBted la Ibo fbtlo«rta{ i 
Te[iort of ex|)erlmenlB made at VinccDnGS, in I&'jB. Two slmllnr bearf 
blocks of mnsoni? having liocii choecn, a battuiy of 2-^ (old |i1ali} wait I 
mounted ttefore the first at 36 yards. Ibe osoal distance for making ft'i 
bnach. A Intlery of 12 (new plan) vm placed before Ibo other u ahotlt ' 
doable that distance — namely, 77 yards. It required half the nambvr <t' 
■hot ftom the new cannon lo mako as wide a breach as was made bf the 014' 
one. The IhiIIb entered the masonry 33 inches deep, and then explodei^'^ 
Ihrowlne off large cone*. Tl^e char«o of the new cannon WM S Ilia. lt>j 
ounces of powder; tbu cbargo of the old one was IS lbs. ^ 

SOTHLTIES 15 WAR JUTLEUENTS- ' 

ttaOel'i SCU'wA Mortors. — These RiKnnlic mortart were ducrlbod it) tbt 
.JjUOMt </ Sdaitlfic Piscmrry for ia,'«. pttEc£T. Since then oddiiionnl irlals 
have been made with them at Woulwith, England. In the Qrst Instance, a 
charge of X lbs. of powder was used, which oblaineil a raniie of aboot 310 
yiida to each tO Ibs- of powder. A minute examinatioa of the wedi!«a, 
keys, rings, etc., having been made, and pmnonncod " all right," a secotid 
charKU of 60 Iba, of powder, etc., was Introduced. The sccaad roiuiil, liko 
the dnt, was highly ancccsaful, the range In this Instance exceeding 2000 
yards, the shell allghllDg beyond the butt, in a ditch which wparalci Ibe 
marsh (Vom the aitjulnlog property, and creating a tremendous eruption of 
water, black earth, etc. According to the proscribed arrangement of aildlng 
10 lbs. of powder lo each auccesiire cbai^, the third roimd conlidnod 70 lbs. : 
and allboitgh the motuter gnn had stood the flrst two rounds wdl, an addi- 
tional degree of caution was observed by every one present lo stand clear of 
Its pro^dmltr the Instant the match was IgDilod. The effect of the tlilid 
round was le«!i successful, as one of the steel cotiets bmka ■sunder, and was 
rondolcd useless; but as the Ibrmor experiments had shown the necessity uf 
being provided agaiost a similar casoolty, the broken key was replaced, with 
some slight dela)>t by a second, wrooghl of mallcalilo cast Iron, supptHod to 
be more duruble. The mortar was then reloaded with an SO lb. chartie. and 
flreil, with apparcat success — thesbelt Etgain mounting high in the air, and 
taking a flight over 3738 yanld. considerably exceeding a mile and a half 
The elevation of the mortar was frequently varied, nnil wns ultlmniely w- 
ducol from 48 dog. 30 min. to 45 deg. At this stage of the preceollnip) it 
was found Impo&slblc la carry on the exporimcnCa, aa one of the ntaiiDita]'! 
Inlondod to sccare the various segments consiliuting the barrel of ibo mor- 
tar was broken, and one of the principal wedges or cotters, a ftfot atul • balf 
ta Jenglb, bad (untpoJ. 




ID WarMiuHe. — Experiments liavo been rceonlly miide at PirtnTnoncli, 
■liinil. Tor the purpow of Mating (be prw^livahlliiy orchart^nt; hollow shot 
nialtcD iron, aad diwliargiit); Iho same Trotn lililp's onlnniieo. Ttic cifferis 
te globes of ilqaid metal atrikliii; b slilp, an: supposed to be, thnt they 
111 break, and, amtleiing the liquid metnl on Ibc wood-work of the ehlp, 
aloncefei bcr on Src. In ibe experiment* En qucgtion, afbmace was fitted 
on tlin Cnfeuui, an eighty-gun Btrew steiinier, whieh proved mpalile of 
supplying, without any difflfulty, ftiily oiio too of molten iron per tiour. 
The hollow iroa shot were filled fVom thin furnace, and then eonro,yod in nn 
iron buekci to a boat, wlileb pulled aboard the practice-ship BarUmt. Tbo 
BverBKe time from ttic m*>tal being run ofT fiara the nimaeo until the raiSEilo 
Iclt the mouth of the icnn on ila errand of destnirtlon, wag six tninoteB. To 
aneertaln the elTects of llie practice, it was, ofeoane, necf^sary that the ahot 
should effect a lodjnnont In the oliject fired al; hni this wna found, (Vom tlio 
rotten stale of the hulk fired at, and the sliort range, — eight hundred yanle, 
— to be a matter of too great difflcullj. Ten shots were fired alto^^lher, 
two of whieb bunt; Init tbo metal innldo of them had lost too much of lis 
liqulditjr, from ihu length of time It had boon drawn from the furnace, to pro- 
dnee tbe effects niteniled in its liquid state. 

IttHiiK Ii\fcnud JUarhi'nar. — 7he maehlnos niicd hy the Italian consplratora. 

In their diabolical attempt upon the Ufo of the Emperor Napoleon in 18-^7, 

^iwre eonsimcted as follows ;~Enc!i consisted of a hollow Iron cylinder, 

^HsMt fbur inches long and two and a half inches in diameter, divided Into 

^|Hi tranavcmely, and terminated at each end by a betnlspheriaLl cover. 

^^K>or iheM coven was nearly an inch thick, and pierced with twoniy-IIra 

^^^MTOTCi, over which fWmlnatinfc caps were placed on the exterior. Tbe 

Plber cover was considerably lighter, In order that when the missile wna 

thrown IVoin a window or elsewhere, tbe oxploalve end ml)[ht with ecriatiity 

strike the enrth. Tho cylinder and covers were coaled with hronzo-cnlor . 

paint. Id eoncGul tho brlghtiieas of the metal, Tbe cylinder »rat> filled with 

fulminate of mercury, or some explosive substance of eqon,! intensity. In 

ronaniaenee of wWch the mnnlcrous mnnufactarera had taken groat piccan- 

lioiu itl charging them. Instead of screwing the two parts of tim cylitider 

loafher, which might have been dangerons, they merely placed one part 

n tbe other, and soldered round tho joint on the oni^ldc. Other eitr<?nit 

19 wore also adopted- The csplosivo force of lljcso terrihlo mfs- 

conjectured fh>m tho fuel, that the fulminating powder em- 

1 la Bfiy timca more powerflil In Its elTocta than common guupowdor. 

" mirf Magrainr, No, 1799. 

'$ Imprmrmenl in Boyntftn. — An improvement In tho fotm Ofbajo- 

1^ and the mode of fitting and using tliem, devLtod by Mr. Dcnnet, of 

" n, consist* In forming bayonets of a ioicngc, rhomhotdal. or elliptic 

Ml. the sldm of which fbrtns may bo grooved out; and huyonola so 

1, Instead of bdng iisiii upon tho mnsbel, carbine, or liilo, as liereto- 

tbm, are so fixed thai (be sharp edge is coincident with tlic longitudinal axis 

of the nrra. I'be pnictleo has licrciofore been to expose one of the flat or 

UTomnl nicesof the hnyoncl to ihBlIneofdiacharse, or flight of tbo boIlM; 

' [• has bMrn band extremely prcjadlelnl to correct flrinc when tho baynnut 

», from thp rcfciirin of the exjilo-ivc foric of tho powder lictwocn 

V, or flnl iurfncc of the hnyonei and Iho boU, Iho latter U coosud 

pflTm thoconvctJfaeornijbE. 




I 
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SEW PHOCES9 rOH TUE MAKDFACTrRE OF GDNFOWDER. 

At the TWtat Cornwall Midsiminicr Scaaiona, ui application w»s maAa M 
lira part of Mr. Tbaniat Dnvcy, one of tbe Hnn of Meun. Bieb/onl, Smith, 
A Ihivey, patent aat'utj'-fuM manufucturen. Tucltliigiuill, for a liceiuo H> 
erect a t:nnpowdcr mill and ma^roiine al a place called Weil Towan, In tin 
poriab Of Illocao. Mr. Dare;, on being ashoil what were the advantages of 
the powiler he proposed to manafocture, replied: "Perhaps I sliall beat dt 
thEl lif rCBilln); to yon the proviDional speciSvallon: — 'Tbe ImproTcinelM 
Id blutlnif-powdcT eoiisi«t, flnti, iu the employineol of flour, linn, ttttrdlt 
or other Klulinom or starchy matter, to replace a port of tbe charMMtl DOV 
employed in the miinufactnre of powder ; oecoud. In a new mode of gTalnili( 
the same. By the'eulntilntion of tbe aboTC-named, the component portt an 
fomod into a pasm, nrul are easily combined and grained without dangra of 
explosion.' Gunpowder in preacnt osc is mannfactored from cert ' 
lioiu of nitrate of potash, snlphur and rhorcool, which, by the 
pracow of Irilnration, arc Intinuttdy combined; tbo mixton ia . 
preised Into cakes, drieil, and then broken into grains of diSeranl 
cordlni; to the nse for which the powder la deetinod. In onr proces 
of grinding the powder, the nitrate of snia or potash Is dissolved in 
water (o make ■ tlilck pa^te of tbe whole, and It Is thns kneaded. Id make it 
homogeneous. It is then rolled into cakes, and cot into gnuns; or, while b 
A paste, pRiBMd throngh n perforated or wire slere, with apennrei or bc^ 
Of the sl« of the grain to be produced. Tbu matter falla on endlew caan 
which is put slowly In tnolloii, and posses on through a drying-room, bs 
Ing with it a thin eoverinj; of tbe blasting composlUon divided in strings <it 
long grains by the sieve, and ofler being dried, it Is passed between two tnli- 
en, which break it Into grains of a coiivenletii slui." 

Ur. J. J. Rogers: " Ttien yon I'onsidcr there is no danger of oxplo^n, tb^ 
composition being wel7" Mr.Duvey: "Not tite ilighlesL Wu Hi — ' 
ount. of water." 

Ur. Rogers: "How do yna prevent Ibe coDgnlaiion of the wet ptrttMi 



le?" 



Uavey; " By k 
liglit cunnodlon beiwoDn (1 
the wooden rollsrs, after ihtf^ 



ir(»«u 



: they have fUlen down IVom lira sieve 
eanvaa moving; but should tliere still r 
particles. It ia broken on being passed tL 
composition b drM." 

Vr. Reynolds; " What difference is (here In the ap|>earaneo of yoti 
derand the powder innniin>ciurod by the old process?" Mr. Davcyi 
Is very like cnnpowdcr-lea in appearance 

Messrs. Freeman & Sons, granite contractors, biul tried the new poirdM^ 
and found that it posacsacd qualities superior to other blnsilng-pomUir, m 
comptlshing all that was done by tbe iallor at a saving of 37 per cent, li 
welglit. 

Captain X. Tlvlan, of Condurrow. said that he weighed the new powdi 
before testing, and Ibnnd Ihnt the same qnantity in bulk weighed 33 per CM ^^ 
less. He hod six holes bored in very hard granite, and charged with powdMl 
putllnftno more into them than he bliuuld have done of the old powder, aui 
In every csw It acted satisfactorily. It emlliad mncli less smoke than flw d(' 
IKiwdcr, wlili'h In blasting o mine was a mutter of very ^nail IraportHM 
If It were sold at the game price in weight as Ibe old powder, it w 
twiMMF, te marit cheaper, as It was nitidi U]ihWt> 





> Sn answer to Ur. Reynolds, Mr. Darcy miIiI tlial Ilia iiowilcr wtiuli! tjo 
lather clieapet thao llial now used, as leas nllre wua employoU In its umiiu- 
raclnrr, uQd tba proceas was quicker. TIic LUiolnuim said tbu Court would 
ICrnnt the Bppli(«tlon. 

Tlie Mining JoHmal, from which wc ulio Ibose partlentare, obaervcn: — 
" W<> tmdaratand a va«l number of expcrlmcnu hnve bo«n made (wUli Mr. 
Duvkt'ii powder), and (him (ho li»tlmonf o( the leading mansKers, il ap- 
penis eenain thai a taving or at least one-third In the oxpenae will lie 
clfwiQi]. Il is leu daninroas than ordinaiy powder, produces very little 
■moke, and thai of a less punj^ni kind tluin umubI, not only enablini; the ml' 
ncr to work in clou places without the dclny consequent on emoko, but 
prcnttr (Umlnlshiug thv unhealthy cffcclu of It In the minaa.—Loaibm Hn- 



^C^n 



THE IRON UAXUFACTURE OF TIIE imiTED STATES. 

"Iron Mnnn- 
nriud St»l«9," 
ifiuture In the 



siBllillral finmrnory Riven by Mr. J. P. Lesley in I 
t^idclo the nimuces, ronrcf, mid rollin^mllla of tli 
ireilerlve the firflowiug Informmlun rospoclln}" the iron m. 
United SiAte* ; 

The entire production of raw metal in the Tlnilecl Slates in lB.Vi, wiu a III- 
fle over eight hundred IhouBaiid tons (813,017), Iwing an iQcreii»o of 13 per 
(«fit.nom 1^1. For the year IftiD the wliolc Iron pruiinction adrancedonty Q 
per ceni. over the prevloui year, but tlie antliraclte branch of the mannfoetute 
mu'bed the B^tgregatti of 3D1,3XI tons, belAg nearly one-half the whole Iron 
produclof the country, and showing an Increase of ttairtoen percent, over lh« 
preTlon* year, a fticl lo bo explained by Ibo coDveralon of charcoal nimocea 
into anthracite famacrs, Tlie IndnRtry naturally tends to concentralu ItH^f 
about the i;eol(>|ricul centre of fnei In Pennsylvania, a fact shown by Uie dft- 
cllno of Ibis branch of llie iron industry outildc of Pcnngyivunia by an an- 
slx per rant., wliich rulses the Pennsylvania anthrodie 
twenty-two per cent, 
total of iron of all kinds, domestic nnil foreign, uscil in Hie Uni- 
In 1850, Is set down at I,ai0,;>18 tons, which il distributwl thus: 




BoS.ara 



1^,013 



c«n I. domestic to 30 per cent, foreign iron. The gteat 

i by (lis slDtlsilc^ collcclod by the American Iroa Assuciu- 

. it we have nuarly 1200 vfRdent iron works In the United Slxlot, 

UDdngamiuBlly nboui 8j0,uua tons of inm, ttiu value of which, in an onil- 

^yaar, k (IRy millions of dollars, of which the largo snm of $33,OOO,lH)0 is 

Mded for faibur alone. 

r. Whitney, in his MrlaBIc W/atth of thf United Stmn, estimates the Iron 
01 of the worid at -1.817,000 Ions, of which l.iXB.OOO are set down for the 
xl States, Gfcnt Britain jiroilnrine that year 3,000,000, When wc rcmom- 
sr that, so IWo as 191.1, iho total product of the Unitcrl Stale* in Iron Iwd not 
••■hod half a million tons lJ8(S.O00), and ihal In \Kfl \i tim otAf W«.i*« 
•ai, U will bcimn ibai ibe pngnaa tn Uili lMport»ttoiaaWy,\ft.tt 



80 ANSCAL OF SCIENTIFIC DISCOVERT. 

fix ycara of thia ilepodc, hAS liccn al tile ralo of m-er twenlj- per cmm 
unniiiii. The iipFrutioii of tUis laiv of incrcate will »oon. it woold uxi 
ui cniJ to oil Imponallan of Iron, tad poinn even to sn export uf thin 
staple ■! no dlstnul day. TheHtocli and vitriety of iron orcc and nwl in dW' 
Unilwl Stiio4 tB Bucb ua (eamsaicqaatctomeei the demands of iho world, u 
rose as Ihc luTTS of cotamervo will permit their development. 

EXAllLL WITUOUT LEAD. OS BAR AND SHEET lEON. — Dr «. 

IXtlStllL. 

The author gives two recipes for the enamel, viz. : 

(1) m 

BUioi, ftDin39to60p«flB.' Qmrti, froni sn lo SO piri 



I'ulverlied porceliln, 



GlnH, " «IoU ' 

lligiiaU, " lOlaU • 



Flnor^par, " 8 to 10 ■ 

Eacb of theio eabstancea to be powdered loparalel; as Hne a» po!iiil 
mixed CBr^mi)]'. and rnsed Into an enamel; this In antnln (trounit.and applied 
tothuoliJLfts, which are then fumaeed. Tho proportions InUiciiled maj-nif 
very mueli wilb the difleronl kinds of ntenslls which ore to receive It. T ' 
coal should lie Ibln, oilivrwlw it will rrark In healine or rooling, attd the 
Jocu n>aled xlioald Iw cooled na slowly lu possible, so na lo iirermi 
enamel from shrinldog Irre|t:iilarl7 and crafking. — BuB, Sac Kaaivr. de Fin 
dm, A'nC. (Parii.) 

BRONZE OF ALUMIXUM. — LETTER OF M. CHKISTOFLB TO H. 

We hnvD applisl the aluml nam -bronze to two u-ses for which Its qnalitM 
of bardaoss and tcnai-lly appear u-wfully applicalile, nnd .cucccu baa a 
iwurod our attempt. The tint is the mnnultectniv, In ihla limnxc, of axU 
bcaiinga, and mbhlng lurfaves for marhiDca. We five aa exampln; 

Fint, on axle-box which wm plaeed on a polish in g-latbc, making- 231 
tuna per mlanio; it lasted Ibr ncarl)' cl(;hteen moniha; other boxw In a 
■tun* condition do uot hut over ihrce tnonths. 

BiK'ond, a carriage for a circular saw, making 940 turns per mlnntv.wbk 
baa buted fbr a year wltboat any apparent truce of near: tito caxillgBl t 
tommon bronic do not laKi more than (Viur monihu. 

Tbe locond application Is the employment of this bronze tn the manaM 
tnn> of gnnsoTall kinds. Wo mode a pistol-barrcl, which, nrtcr ImvlDK twi 
trtol at Parli. wan ancrn-nrds at the Exhibition at Dijon. It underwent A 



re that Ihcsc cxperltnon 
for anillery; but the compamdve cxperimcntK 
I. imn. And Itcel, havB shown 1' 



tii nppllcat 
re have madP with It 
lenso snpuiorltT ov 




11ECUASJC9 Ayp DSErtlt. 

Tbc tion mn/ he worhol bol, txa easily af Ibv best quullly of elvcl. — Jnid- 
«■>(/ Sritnra o^Puria. 

(TlMi bmnic bcre apokcn or, ii forinul of UO or 93 puru or coppvr, unJ 10 
or 15 para of alumiuum.) 



SILVER E 



DELLS. 



The puMlc hftve heard more or Icbb abont the liberal dm or silrer tn Ik-II- 
□it'tKl, *ii<] how fotaii Hpocryphal helU are HupposMl to cootatn at \taal tiiill* 
lliFir wclghl of this pm-'luoa alio;, a mjtli in which many people pcniit 
in hclleviii); even down to the preacnl day. But silver ie not a sonorous 
infinl; anil fVoin expcHmonts made wlih BlanaBrd >llvcr bella, It has lHM.<ti 
(huwn, beyond dlipnlc, tliat the; have verr little sound, aud that little, too. 
Is of the Iiorshiisl and most Binniuiual kind. With a view of dcflnltciy [eat- 
ing Ibe vtfwt of ailight admixture of silver upon llie tone of a bell, Mftsr^. 
Mi-ara made four very smsll ones of the winie metal as the great bell Ibr the 
Wmlniindter dock. In one of these, I*. M. worth of sliver was pnt, in 
snoiber If. worth. In the Iliinl dd. nortb, and in the Iburth none. The mls- 
rhlvrou* cfferlsof even this slight quantity of silver were hero clearly shown ; 
for Ibal whirh hwl Ibe least amount in it wm the least hijured In tone, iitid 
thai wfatch had none was the tfctit eouoding bell of all. — iMiidoa ISma, 



^ta DESTELCnVE BFFECra OF BED LKAD UPON IRON. 

HPhlr. Robert LAmont, who was. a Vew monlhs hark, teiiuesled by the man- 
Hl^n of one of the lart^t stoan pocket compaiiici' in the kingdom to mnka 
k teport on the merits of certain compositions used to a large extent in Liv- 
erpool for the preservation of iron ships, and to prevent fouling on the hot' 
toins of soch voHscls. hoi come to the roncloslon, so far as regards the use 
of red lead, or points containing Irad, quite at variance with the popular 
notion upon the subject, by dechiring the use of that pigment for rooting 
Iran vessels to be moat penildoas. And In this hypothesis he Is conanunl 
by the opinion of Hr. Nathan Uercer. F. C. S., who, after Inspecting the 
Iron ship Wiaiam Faiiiiurn, Ibe plntos of Which were coated with ml h^ 
prior to bor late voyage to Calcnita, obser>'e9, that the exKnt to which the Iron 
hod been corroded could not fall to hare attracted the attention of (he moHC 
Fupurflchil olwerver. On o close inspection, ho found the red-lead conling 
covcTDd with blisters, tYom each of which, on bclog oijened, a deoi- fluid 
escaped, and lefl exposed on Ibe sarflice of the Iron a nnmbur of brilliantly 
shIiilntE crystals of metallic lead. Mr. Uercer says each blister is, In fact. 
a (calvontc btulery In mlnlatuie, and that, as wherever there Is electrical 
there mast be also chemical action, the corrosion is easily accounted Ibr. 
This action, he says, will continue as long as any red lead remains, and Is 
necessarily at the expense of the iron. Ho alxo points out that the " awual," 
so well knovm to every person Interonted In hun ships, Is not, ai Is generally 
fupposed, salt water, but a anlotlan of chloride of iron munuftictured In the 
htUlers. BIr. Mercer considers this sweating Is due. In a great degree, to the 
luo of red-lcod paint in immediate contact with iron ; and be m-ommeuds, 
theroTore. thai It should never lie used as a coating Ibr sea-golnt; tenMils, 
unlcM special procautloiis uru tuken to prevent Its colnloe into dltoct oantojuK 
wltk iniB- — Xioajieoi Mbiou. 



ANKCAL OF SCreNTITIC 



IMPEOITED MOULDIKG 8ASD. 

Hr. J. W. Winter, of Miiysrllle, Cal., rcroinmuniln, in Ibe DmbJ Xaa 
Lttlir, n new kiml of moulJin); nanij. Ilesnyn: "Take equal pAitiortonp- 
Mone atitl lliiflol Tirlvk, |)ulvcrizD flncty; mix. Il Is superior to anx otbcr 
DlonMlng eaiHl, at It miiiircs but lilti? mixture to park it linnly; toA JM 
cnn ia!\ a llnL-r impression, and cod pour your metal M any staee of hi 
vltboat spoiling ibc die." 

HEW UROSZISG PROCESS (FOR BEASS). 
A new bnjnzinc proreas for brnas hna been inlroilnrod by Hr. W^jn 
To olitflin brass of n very deep-black rolor, tie moidiciis ih 
dilute Mjltllloil of " BiolBte of proioxldti of nierrury," and 
BliD or mercury ihuA formed on the enrftce of the anlclo Inli 
phllrct of murrury, by wnahlng it repeatedly with a eoltition of snlpbltnl d 
poiBsahim. If IVMribo solatlon of iho liver of sulphur, we substttnte ft mT 
tion of liver of nntlniony or of arMnic, ■ fine bruSB-colored bronift (" I 
bean brODUt de l>lion"J is otiinlued, var^'ln^ in r«1or Oom a deep brown t 
yellow brown. Ho prepnnu tlic sutpbiuvu of antimony or of anenlc If 
bollluK kermcs (for Ibe fbnner) or ororpimenc (for the latter) li 
of llrarof BoJpbur. 



e DU-lol with i 



' HEW PROCESS liOR 



4'IIBEAD. 



Hitherto no Olbur method bus bccti known of produdnR "cloth of gold' 
In the loom tliuo uslni: mctullic ilircndii. which render the Uaene «iiir m 
hcBTy. By tUi! proeosB recently inrcnied by the Mcssn. Bcnrot, thCMl 
Jectlnnl are avoided. The silken orolhertbnwda aie strotcbod close togethi 
and are (hen dipped Into a eolation of aiotnle (nitrate) of lilrer, to whi 
ammonia Is added Blitll the solution U perfectly Umpld. Alter Iniracml 
for one or two bourn, the threads nni dried, and Uien submiltM ta t 
action of ■ corrrni of pare hydrogen. The threads becoming thus mM 
lied, bei^mc alio Kood conJuctorH of elonricity, »ad an tben gUl bj m 
of the ordinary methods In use for elcccro-gllding. 



ON THB PROSPECTS OF STEAM TILLAGE. 
TliCTO is a certain Utile qolot phlloiwpbcr who dwelti) In snap iMirBn 
Iwncttb ibe Knrroce of our fields; he seldom showd hlmselr abroad, ben 
he is awure that nature has tMhaved like a nisgard towards him In Ibe I 
icr of personal ({races. Ills eyes are small, dull spects, almoM dsnd 
oncanintltm; hia fare is a qaeer Ions maizlc, tipped at Iha end viih k ll 
oftione; hia limbs ore un|{uinly and short; and his coal is rou;;h, and M 
coutb cut; yet, notvltbstnndInK all these dlsadTaDlagca, ha ts Or t 
repining. With a rplce of practical wisdom thai is beyond oil pt>tM 
■da to work to make ibe mo»t of the cireumsinncea in wliich he Bnda I 
self placed. Scniible thnt he never could have been Intended for a Kay i 
hiia of the dayllj;ht, he keeps himself c!or:e at home in his tmdcrSM 
Tvtrcat, and there ronlrlves to turn strong arms, hard, bruwny ^nit'lf. % 
of ahsip cars, and a keen, icnslllve noiio, to excellent aeeonnt. He b 
w fbr ttb tiring, and Incky indcod li tb« Insect or worm thati 
»M«BtfHw wtfla hlB burrow dunoua lo la\w (.tus AVTOc^taa tai 



UECHAMICS AMD USEFUL ARTS. 



ic olil-IVIilontd tillun of tlie soil havo, from llrao iin memo rial, rogurded 
It jtraertAiu^ of ihis Kubwimitcan worker Willi luorkcd ttoncillty, TUej 
ivcr could bj-inj; lliemselTvs to tolerate hu presenc-o wltlilii Ibcir demosiies. 
If, bf kMblcnt, Ihey crossed liim io bis labors at any time, tliuy dra^^^d 
him Ibnb and hang him up at once, witbouE the beneltt orjudse or jary. 
OccMfloiuillj', Ihej eron wont Io Ibo length o( proocliiiii; a cmtuula a^iainat 
liim, and organizing cxtenKiTe lehcmea of iudlBcrimlnalo mnseocre Ibr tlie 
cxUnclion ot bis mce. Yet. in leallty, this eorely oppressed crenniru was 
|riiiUI«ss of all oBeacD. He did do harm to ihc Inlcnjitt of hia^aasallmiti, 
l>ut rslbor mHdD then) hlB especial care. Tliu ulijecta ho appropriated IViiui 
ihe ipound wcro ni^tlior uncfoi nor bannlias ihin^i (livy were poititirciy 
injunon* peau that levied a tiuc upon the crops by tuosi liisiJIoog foniys. it 
-n-oold almost socm. Indeed, thai the paraeeii lion must liaveliocii infllij^lad by 
the spirilof envy, rathi^r than by that of retallalloii i that it must hare twon 
iho result of sbaaiu rather tlinn of levongcnil fbellng. The (lirmcis Ibnnd 
the wil where the mote bad worked not injured, Lnt altogether too good Ibr 
Ihclr lilthig. They saw the most barren earth rJianged beneath his touch 
into rich, produciira mould. The wvtteel swamp dried Itself up, t* If by 
mai^c, after ble aperallona. He did effvctnallr and well, without c:[ea, what 
llipy bonaleil over migcrably and did inelilciontiy with theoj. UIh every 
tiefi made their Incompetency only eo mucb more manifest by contrast, lie 
ibtrefore leccii'ed on abundant share of the meed that Is loo oflcu awarded 
at tint 10 lbs world's teachers and lienefaetum. Envy, hatred, malice, and 
all uncharltableneas, were the rccompcuM! of bin useful and >a(i:ge»tlTO labors. 
All lfal« has, however, In these table-toniln); <biyi, been changed. A^rl- 
ruhuilsia now begin to reverence the mole, and look up lo him for practical 
levotu; Ibcy study Ills moile of lannelllng, with beads intent upon gleaning 
some hint which may bo applied In their own practice of draining; and they 
liwk upon (he flncly-grwind tnaicrlal which hu dings behind him, as ho bur> 
luwt on, with heoru set upon Qnding some means whereby they may itnl- 
mtc hii dolnga npon on eitcadod scale. Some enthusiasts amon[; thum 
r-tvn take his name as Ihe symbol of future successes, and Inscribe it npou 
their bonnen as ibe inspiriting word that is to lead to victoiy. 

Tbo amoslDR little volume wblch takes tlio generic name ot the mole — 
Taljia.or Ou Chraiirla qf a ClayJan\—natrn\Ka that the author, having 
n ElilT elay-form of aliout STjO acres, wblcb no one could do anything wllh, 
be was driven in ncir-dcfcnco to take It In band himself: and he then B"** 
on lo chronicle buw be vanquished dlOlcnlly aflcr dlfflcidty, onlil a stagnaut 
u .iFie Iwcome • wries of fertile and Tolnablo fields. 

In Ibe counc of Ihe work, we leom on what principle the teachings of the 
mnlo arc applicable to agrlcnlturc: The nalnrol food of vegetable life Is 
water and air — not, however, water and air in tlidr piu^t states; the water 
moil contain minuii? qnnntlitea of saline and ammonbical muiters, and the 
air most Iw eoiitamlnnled wllh «ll-;ht propuillons of Ibe lienry carbonaceous 
CM Ibnl la exhaled from nulinal lungs. TLo iralcr nrid iilr urc in fact nuly 
vdiirlw of ponveynni'UT they are not themselves rc.iliy miirlil"ut- T'l^r 
dcnra 10 Ins an men-ly hecauso the substiinew lliey carry ore, under onllnary 
(■ircumftuncw, altogciher inappreclal'le to the wnscs. ri».M*Mo\iii\\i\RsAi 
nHBi»a#<pea'«a whkh tliqrfR>vitlu7<wiiiii»ioimlMUte« — ^ 
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of fixiil, an nnimnle can ; n>ns<^)uciit1j', provision nnM In mndc fur hrin^ii; 
conKluiil nupiillca lo ihcni. Tliu ruin tliiu fulls Into thp puruiu toil dinurve 
tbe Balilie uiul Hmtuoiiical matters It finds tberu, luul duws whh tM lnu( 
tliroimli '^^ rootlcM Into the iuU'rIor of vrgctulile strudurcv. Air Xnka up 
tMboniweous nubaianc* — of the imture of chnreoul — into ■lort DtfMtHnu 
talMion, '■od then Is blown b;- every puff of wind into the open mottihit iIm 
mpenpon tho snrl^ra of vogetsbie leuve^. Of water und t " 
ol, and carbonncHnis nubnancsc, sU vegetable bodii-> tm votnpotOL 
hite Bolation of ilic fixed aiid ummoniucnl units in Buckod np by tlie i 
An nliundanw of leuvos ia then posiied Ibnh, and i«r1>an drntik In ttj 
myriad mondi!'. No other dcinanil i5 mntlu of Iho soil thin ■ raffl 
■apply of, salino and smmoniorul tabhtnuccs, and water ciionjfh fbr 
aolntlon and trunKport. 

In ordur that the soil may bo nlilo to fUniiah these miulslle matun, II 
ceMntfBl, in the first pliice, that It shoold have thum ready foriuo in ns 
atancc; Bnd In the soi-otid place, timl Itr> texture elioutd lie so kioM 
porous, that tKtthwiLTcratidlErowlnjiroolE may And an eogy piitwag« An 
It. In IbPOld praelleeof fariDiiig, this ulrcngth of the soil wm kepi up' 
Inuylng In U eiilino, ainnnuilaonl, and rarbonaceon* matlcra, mixed In4 
t.-ilmiii>lely to|;etlicr. So noon as Llcbip; hod shown Ihnl the grvn 
tlon of tha carbon found its way into the plant through tbo IcRf, bdiI i 
throuch Ilie root, ll was seen that there was great want of eecinomy In l 
prococdinj;. niiun fonn-yard loBDnni ]s ploni^ed into tlio land, tnnil nt 
looB of carbonaccong aubstanre are planed bcneatb the snrfanj, which ( 
ettitet nothlnj; elxe there but their own caenpe IVoni a luchwa poalHi 
Henro. tha cnsiom was slowly Introdurcd of usin^ only concentnted m1 
and ammonlncal manurra, In Iho stead of the more bulky prodnct of 
■traw-ynrd. Now a rcOncmcnt npon evco this refinement U odfisod. T 
ftsaor Way says that tlie soil roqairca no manuring at ail dniiof; mj 
years, and lliat ullimaloly it will need only a slight dressing of EBlIne mi 
rials. He has discovered that it can beep itself rich in ainmonla. Cla^ 
according to bis views, mainly com|ioai<d of a series of lugredienta ItiM h~ 
the power of attracting this volatile and pungent body contlnuolUiljr A 
the air.* The ammonlocnl conBlltnenln of vegclnble notriUon an thfoQ 
given to IhoooII by tlio alr,JaEt as Ili't carbon occona eonstiiucnlsUQto 
kavcB. The atmosphere h the i^raud reservoir of nonrishmcnt, and tbo 
plays a very subordinate part lndc«il. Out of Its subKtanco, nothing cd 
contributed than the vary trifling prepurtiun of salinv or enrthy tnuurt 
remains In the form of ash after any Tpyclablo Btnictnn bos he«t aabmll 
M the process of burning. Even the poorest enlls contain within themad 
■alliui ingredient! lbr<nulilpllodirrop« of thorieheiii ktndEof pnrain. 

It follows, IVora these data, that the only rcqnlrcmcnts in n gond 
•re, that It shall be a lover of loosened and finely eoniminuted canh, * 
has been well turned over In the process of preparation. Broal: up (be 
Ihorongbly. and open out lis substance to the air, and it will maintoJn fti 
prodncli veneris through lengthened years. In the flnl plnec, It will 
stonily throw more and more of Its reserved bullion inro net 
and in the second place, it will keep a sufficient <tnnniil,v of Hontlnf i-a| 
always wltbin call for tbc sofa transaction of airairs. If Profcseur W 
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a are eamct, iilmnilnnt harrceU or gmln may he tiikvn a(C the [nnd, 
yeor after ycnr, iriiliaal any oildit[on of miilinro nt oil, pnivideiJ onlj' » 
toSlvieiii qoauiltf of labor bo jiiilitiously bcstgwud in pu1vcti»lnK its 
tabstani-e. 

But here, ng&In, IT Improved commlnntian of Iho aoll, nnd not Incrauod 
roiiniirliig, \3 the thing required, a great i«Tolutlon miut be made In a very 
importnnl pnrtirular. A new rortn of appamloB maat be conErlrcd fur 
annlning ilia end. The plouKh now in aso la merely a barbarous implement, 
ptunnud In nuls day», for mnbtJnK huraes lo do mBo's work. The spade lilts 
up ilio «oU in rnnas, turns It orcr, and leaves il evenly Bprtiul as a looscneil, 
porooA lied; liul the plouichthnre, on Ihe other hand, equceics dov>n and 
condenses one port, ivhilu it looii^nB and turns up anoihor. It in simply a 
ronipromise of accnrulo princltilo, fur the sake of ineuring Ihe horizon tally 
acting wrvlce of the borso. It U n matter of fumillar knowtedite that xpndo- 
biisbsodr/ otuirers very much belter than plough-tiUagc, whenever It can be 
Gini^oj'cd. 

Spado-btubandry cannot, however, be mnrh In uxe in these laxurjoui 
days; hnnian hilior has now too bl|;h a value In the mnrkets of ihc world fbr 
thia la bo (he catc. Some a^n^t must theruforo In saD;;ht that shall eomblne 
in itiolf the skill of the biped and the strength of the ctnndnip«d, and that 
ibnll aim admit of economical application: In other wordH, the aninial 
drudge mnsl bo cxchnngBd for a mechanleal one, Tluit potent slant of the 
wonderful lump of science, who never fiiils to accomplish all that tlio pos- 
scNSor of the radiant spell eiOoins, must be summonoil to the atn^cnltnrlDt's 
aid; steam, ever h> rcndy to transform coarse materinls hilo line, must now 
bo pat In commission lo grind down the soil, as It has beforo ground down 
hostaof stohborn things, in order that nourishlns groin may multiply as Rut 
as hungry mouthn. 

Auaming that steam has once ttecn enlisted In the service of ajrrlcnlturo, 
the considomdon yet remains of how its enormous power may lioat lie em- 
ployed, (jlcurly. It must not bo hamesseit to the obsolete plough, as some 
hare Ihon^ht; it would be as much out of place. If set to drajc, as a horsa 
would Ira if put to iHg. Mun worka best with an upward lin, the horse wtlh 
an onward pull; but the genius of steam Is rotary. It likes to have tha 
roinliinre it is lo conquer placed at the clrcnmferencoof a wheel, the spokes 
of which It la allowed to drive. The slenm cultivator must wear Ihc ftirm of 
a compact locomotive, carrying iiehitid It a revolving cylinder, fully armed 
will) cpAc-hardcnod claws of steel. As this machine travels onwards. It must 
cutout Its trench as Ihe mole digs lis bnrrow.and It mnst east back Into this 
Irvnch the mould that resolts Itom lis abrading influence, "commlnatcO, 
aerated, and inverted," all at one stroke, just as the " worthy pioneer that 
wnrks i' the ground to Oiai," flln^ behind him the earth his restless daws 
have scraped away. 

The author of Talpa foretells the speedy approach of Ihe limo when the 
chihlren of the present generation shall be us famllhir with iho spectacle of 
locomolivei stalking about over the surfhco of the Held", on agriniltural 
work intent, as wo are wilh tho sight of ships of a couple nf thonsunds of 
tons bonlon, driving ihemselvcs, duck-like, tlirongh the wawr wiili thuir 
inilslhio wch-fect. Already the prophecy begins to be nsiliaMl; tind, on 
behnlf of onr breod-fecUIng, fast-multiplying race, ws yenturo to expresi > 
bop* Ibal tho couEtuumaUon will apeedlly arriTe,— Chambers' t> J oanvd. 
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FAWKES'S STEJlIS PLOUGH. 

DDiintc till! iMutt year, n nm and Improrod ntcam plonsh hfM lieoii b 
before 11(0 puhllc by Jolin W. Fuwkos, of Ijiiicnsicr Co., Pcnn., wbidi k 
duJtn«l to bo tupuTioT to Hnj device of tho kind herclofbrc InrenlnL ] 
order lo (Miy undcntnnd tlia inorlt* of tills Invention, it la expoiUent W. 
review tlie results aeromplUhcd in thU diroctlati by tbc three princljiol EngltAr 
Invcolon, viz., Fowlur, Smith and fiordell. 

Fowler does his plaaeliiDj; Id tbia wise: To his engine la attached a Smm 
or dnuna of iron, over irhich pn^aca a roll of wire rape. At the other oi 
«r tin Kold ia A sort of imrk, on tihant-odged wheels, whieb is enuwd n( 
travel at a anall'a pace nloag, keeping atcp with n like forward travel of tl 
•nK^ne. Vr the action of iceorinir worked by iho anwlndini: and wimliD); o) 
Ihu wir« ckUIo on a drum or drums on the inu-k. Tlda trni-h , whleh b« Ol 
"iinehiir," inna parallel with the engine, and, as the sbarp wlieoliifliidi 
the sori, it is not ovortiininl by ilio atmin of thQ long lon^ of mH 
«M Stills. The two wills of ilie uible ore atlwiiud lo a donble (buns 
ph>B;;lis, huiiK on wiMKiln in the middle; six ploughs faro one vcj, ^iul4 
Ibeoihor. Ttio plongh-rnitne heoBhutHsd, Ihnlvrhononosct fi intltegrani 
It work, tlio Dihcr is hoisicd in the ulr, on the principle of iho "t tc ttm 
hat every one uiidurstHndfi. To tbis sppariitn», enmbonmine, iroubhwMi 
uid expensive us It la, the grand prize of fire hundred fioTereiKiu wsa tl 
fmr awarded by the lloyal AgrlruliurHl Society, the Judge* emlmatlng U 
a Mvlng canld ha effected by it uf fh>tn five to twenty per eont. In iIm CDSCa 
plODKlilng. 

Smith, of Woolaton, met the drum on or abont bis online, but not All I 
the olbGF Bide of tliu Sold ; In pliim of which he auhalilutcs large g 
pnlleya, anchored to the ground by stout grnpnel-hookl. Ilchnaamalln 
K fbal or more wide, flxod on bits of plank, on which tbe wire cable nibj 
different plarea tbronKhout the whole Icn^itb of (he furrow, the betM 
•vobl icrent IVIction on the ground. He has niao n dilTcrenl altocba 
Id bis liupIomDnia, and In fact ha preftis to uae diffi-roiil lmplem«nU; 
whorou Fowler takes only the ordinury plough and attachua it lo a An 
Sntiih nsua the pnibbcr, a hjng-tlned aort of marhine, wlih teeth altapttd ^ 
Utile like one of our wirc-loothcd bay-rakca. Ho bns a patent rbrwhuT 
«al1s A " nimlna-bow," which Is In fact merely a very lar)to clevU uiwi{ 
mottl, by the uae of wiiich he can turn liis ibipienient at tbe end of tbe fl 
row, and not he compelled to imrel forward and bock, now eh>vatlng n 
cndi and now tbe other, oa doca Fowler. 

Ooydcll, OS a means of movlnjt his plough, applies power lu larj^di 
wheels, to tbe periphery of which oro attached, ut cqaiU distances ftom « 
other, plecea of triLck, of such shape that tbu forward end of 01 
with the rear end of its predecessor, at the rovohition of the wheel b 
them Id tnm beneath, and eodi piece being altach«l by a Iww to the w 
■ml treo lo move on a liolt, tbe wheel lays lla own tmck, loni: 

p uguin lu) It moves aloni;. Here is the aum-totul of Boydeli'* englna 
ml it may be xtecred I>y a roil working into gcJU^ on die track « 
1 inint wiieels, arrongcil 10 tutu on a trunsom. All these maeklnt 
H in pniccicul operation last year at the Uoyal Show ai Chester, a 
It ('annul be donlnd Ihm Fowler did good ploughing, anil did II cool 
'; and Smith grublied away wolously, until the whole field looked ■ 
fedtorevC iaad-gikobogihaA'bBiiiiX.'axuyl 'uitiucaayai-u^tgUi^ 
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kdeira " fiery iJiiiriol." pulllny tuiiUuaoual)-. as if oi uniorlic.!, anil draiv- 
It* bdliy-oaltivator, x an omnllia' wniilil n boy's bltd. did a (olcinliln 
• of wirlt; — ihoy all Mnmcd taiu dthcr nxicxpoiiflvc tn rumtmc^Dn, 
camplloKw] anil mialwnHHno, or too ludltricnt in pcrfbnnniiw. Boj- 
I AA^ rai*liie drew n sevun-ilned gmlilior to n clcptb at stx liictiM, and ia 
ftolni; DP a ullgbt billork or mound, wn« ctimpkiely Bloppcd, and t-ould not 
pnM-ccil lltilil lliQ grubber bad bocii looaent.'d. Smith's p'uliliintc vre itioui^hl 
lery rou^ti work, certainly not i;ood enaD;;h loindura nstg [lurt'ljusv one for 
any fitrm we might own; aod as to Fowler's, the mere fait tliat hu maNt 
hiirci a aleani-citglue 10 tarn a dram, (o wind a rope, lo drag a ploimli. to 
lum nprn furrow, loeaynoihinKoftiientcesflary aftemsoof harrow, roller, 
dotl-crusbcr, and seed-drill, wo tbontrht " wa woald call airain." 

The sdvocaua at the Itiiydell niachine Roy Ihiit if eieiim in to rt'plaea 
hoiws, it should eony luclf and tlio loads of hoTWS from place to place. 
The macblne sbould alnrt ttom its (hud, dniKiling itK eomplcinenl of eonU 
and tbe Implements of tllliijcc, go over the (brm roads to Ibe field to bo 
plou^lied, take its own puallion, and more abont up and down fUrrown and 
arrow faeiiUlunda as nngulred. These ijanliilratlnns won:, lo a rcnain de((nx!, 
combined In ibc Boydcll traetlon -engine; bnt 11 iwcmed to oa that an unjjine 
of 30-bone power, riwilng WOOO or more, ehoidd lie able to draw n grabber 
moreilinn tix Inrbes deep wiibonC bcin|r broni:ht npMonding; and that come 
bcHer mean' of loromotkin nhoiild be UM'd than the endlean snceeBsIon oT 
p)ci:e9 of track, like Ibc snow-fihoes of n Cunndinn voyageur. tbnl were to 
be phusd ander tbe wheel for It to lum on, to keep it from sinking In tho 
ground. 

The Idea of Mr. Fawken, fbr a steam [ravellliiB en^lno was, that It shoaltl 
have the power applied to a large drum, bol^^ on (lis middle like ■ boml; 
and this plan eonititiiieii tho principal feumre of hia invention. In the 
machine consimclcd and eshihlicd by Mr. Fawkes, duilng the piut year, 
■he enidno Is a hi|;h pressure one, with an nprl{{ht tubular lioilur, eonlKlnins 
2-J8 U inch lnl)e». a 9-inch cylinder, and Ifvinch stroke. It work) a direct 
crank-Ehaft. whicb revolves inside tho sleeve of a drum-wheel, ihrnnaii spur 
gearing. The dmm has ihtee iron spiders, and a heavy wooilen flicc, whleh 
is preftrable to on iron Ilice, as tho latter, becomlnB quiekly lirlghl, slips on 
sod ground, and tlios, not only traction power is tost, but the uti.lity to more, 
even, is destroyed. The Ixid-fmmo of the engine rwts on a two-wlieeltid 
inu'k In (torn, Is supported by a body.bolt, and the front wheels and truck 
arc a* Ih* to mro as the front aitle of a wagon. They are Bteorod by a rack 
and MTrew connuctcd, by a toothed chain, to a steerlnc-wheel. 

The weight Is so distributed that tho water-tank behind the dram or firoat 
travelling roHcr, when full, balances the wdght of the boiler, which is placed 
In tranx; hence the weight rcstlnE; upon tlio small [nilda- wheels In front Is 
but little, and they are left quite free to turn. To woik the mnchiuo requires 
two men, one to steer and attend lo tho engine, — which bo tan do. m the 
eorka, toTcrs. etc.. are ptarcil Just at his side, — the other to fire and attend 
to any odds and ends of work on the grmmd or elsowhero. 

Tho plouiihe. of which (here are ei/rht emidoyed, are the ordinary Molbio 
plouiih, l^lcned in a IVnme of such shape tlint tlio nirrows ara lumcrl rc:^i- 
lorty one after the other. Davits extend fram the rear nf the an',!ine, and on 
tht«o are grooved pulleys fijr ebnins, one end of which i« hooked to tli« 
ploogb-frnme, anil tbe other fs Aistened to a windlns>i. VI\i»\\\tcci 
" ^ya>, ft«wMMlBii>nea.mdthftfttwMiaAiwi«fcW 
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UiBplntformortliconslno. This turn* a rluicli Into R(!ar.whirb rfve* moii 
|0 tbe wind loss lo which Iho liolsllng-<-hii)ii» lire atlurhed. The chain is 
•RBiiKed w to Uraw tlie pulnu ur the plaajfhB out of the jjTound llisl, bdI ' 
wheo It hua wouod to a, CHitaln point, it throwi ilacif out of Rear, anil Ui 
tl» ptoUKbi, swinKlng clear of Ibe ground, may bo iranspurted anyvhs 
To lower them, ho glnu two whittles, and the lovor it drawn, which Ida 111* 
pkioiflis down to work. Enough slack la given to the chnins to sn 
ploughs to turn furrows of ovon depth in all incquatiiltbs or ipvand. 

Thi« engine (30 boree) Ik esilmalcd lo consume 13 bushel* of coaJ p»' 
dlom, and with plough complete, coata $;).'iDa. Wbon not 
lag, the Inventor proposes to apply the motirc power of tl 
other purposes deemed doalrablo, and bai [UT>n|,-ed iho dolaiU oT tha m 
■nlsm with that end )n view. 

To pump water into the boiler, be nsoa a donkoy-pnmp, and can use It' 
when either atationary or in motion, and with a length 
aiongshle a ditch, well, or brook, and Gil bis lank without trouble. — .Ve«;* 

Yofk TribiiH. 

The followlni; it an Distract of the report of the committee appointed ot 
behalf of the Illinois State Agrieolinnil Sodety, September 18%, lo esu» 
Ine and prsctitslty teat the invention of Mr. Fawktu. The trials wore inadl 
on the " Fair Grounds " of the Society, at Frceport, Illinois. 

To form a complete conception of thia steam ploa^b, let the commlKM 
TOOall the appearance of a small-sized tender of a locomolive en^no; M 
•.bout half the forward portion of the aides and tank be removed. Wo no* 
bavo something which resembles the body of FuwUcs's machine. Jn tb# 
middle of the Torward portion of the platform stands the upright boil 
which Is about Gi feet high, and 4 feet in diameter, the llro-box and aab^ 
being of coaree bvlow Ibe level of the platrorm, and tbe fire-door o 
forward. The boiler contains 320 61 Inch tubes, which, computed togethap 
with Ibe flre-liox. gives 375 teat of flro-surfoce. Steam may be got up in li 
mlnates, *]thou);b twice that time is osnally necessary- The niel may eltlw 
be bituroinons coal or wood. The cylinders are horlionul, » indiM In 
eter, and IS Incli stroke, and are placed one on each side of the boll«r. 
The pistons comtnunlcAlo motion, not lo Ibu aldo-whocU, but to a drain m 
roller, 6 fbet In diameter, and li feet lung, which, as the slde« of the pbrt( 
Ibrm overhang Its end, is comparativoly onl of ai);bL The dmm i* plac 
about midway between the front and back of the machine; before tt ( 
I>ends the Bn-box, and bcliind ll is the tank ; ao that, when the boiler tn 
tank are full, they nearly counterbaianeo each other ou the axlos of t 
driving-drum. 

This dmiD Is composed of two Iron heads, or " spiders." ai 
diale one; lo the»e, thick, narrow planks, cnl like stares, and Hltln)c doidyf 
arc boiled, and tonn the periphery. The adhesion 1), ihcrefoni, prodtteaf 
by a anrlkce of wood, alx fbet long, which never becomes polished, and tba 
liearirig of which Is always across the grain. There is no slipping; ( 
machine Is started and slopped Instantly; and, except when propelling Ita 
a ranslderalile diatance on tnmplke or paved rooda, the wear and trar li 
filii:hl. The sulwlilntlon of the driving-roller (br the ordinary side-wheel 
woniternilly Increases traction, and prevents sloughing; In wet or ylchUni 
soil; while moderate hreuiilarltlcfl of surface scarcely a~ ' 
mari-b of the plonirh. Another i^at advantage Is gained by tlie gcarlog d 
ao dram. Inatead of bainK attached direcUy to «Gni^mitecate«t<k 
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Ion (o a ptnlon, nhlrh luni! 
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druTn, eueh conncrlini^rocl <> 
nully. tiuE wllliuni tili.-ik«, on thu ilxIo 
irilb » coK-wlmel.'Wiiitli, wltli a pinl 
<«liGcl bolcnl lo ibc ilniin: — tlic 

if iMWBT null of tutitrol o 

if Iho Hrc-lMx In b Bhort, lapeHne how nf sheet Iron, vhldi xerrcR 
II for ilio llromun aiul a rccpiibidc Tor fui^l. The Itovt Is iBpiianuil h; 
ikjbody-bglt on a irurk comiioaDd of iwo Iron (nilclc-wlieeia 31 feel in illam- 
■ wiil 13inchc< brtHul. Thu trui^k moves frwly like the n-oni whnls of n 
«, and i» cOQIrulleil hf a stMrlng- wheel in chance of the eiiKi'iWr, HO 
W tbo Whole movhlnv In turned nf readily and aa short as a, (arm wa^on. 
ft CQftine I* of 30-barac power. Tlie entire length of the machine Is about 
; ll» welghl, wiih wuler intl rael, 10 loiu; nud cost, IndaJinK "don- 
tity " engine uid pump, about 941100, By this pnmp, water may tie drawn 
from K well or creek, anil the tunk flllod, or water (breed (Vom Iho tsak to 
the bc^ler. The u.nk holds twelve hnrrcis, nufflclenl for three honnt running. 
The plouiihs, elKht in number, are atlHehod lo one frame, which \» sunpcnded 
by cIwiDs puaiiiij'over grooved pulleys in two beams, projecting fh>m tile 
teal of the engine. These ebalns eotnmnnlcate to B windlass in cburf;e of lbs 
Hreman. itt rVoni, by which the frong of p]out!:h> may be raised or lowered 
at pleuure, and the frame of ploughs Is drawn by other cbuftts, which are 
attached lo the under side of the frame of the en>;ino. 
~Wt» answer to tbescvend cjoesllon)! proponnited i)y your Board, toiii'hinc the 
7 and practicability of Iho engine for Cann purpo«c«, wo Und, ni>on 
|l and examination, as follows: 

■- The weight Is ten tons, oa reported by Iilr. Fnwkes. 
'.' The fbcl eonsDined in one hour wus 170 pounds, or Iwo bn<ilicle 
1 ten pounds of inferior coal, with onc-cielilli part of a cord of wdo<I, 
Tating about IfiO callous of water, and ploughlnt; une acre In twelve 
■ Iwbicb [nclades tumlns). 
The wocmI iiMd wm mostly of pine, and eousidcnibly decayed, and would 
halo been trjocted upon steamboats. 

Th'td: The amount uf traction an different ^rnde* of land would ho n 
maltor dllfli-nll lo delenninc, wilh the facilities In tlic bauds of the Uoiiimit- 
lee. H'c bod the engine mn up Ihe various emdes of the F]ilr Gniunils, 
pituln)t into a gulleywith the ploughs swung in the Tvar, which slmekon one 
bai^ oalhv main roller was ralBln); (he other, which overpowered the cn^^ine; 
but upon ddaehlut; the ploughs, the machine moved ont wlthonE the tettsl 
dilBculty. Upon mcoiurcment, tbo grade was found lo ho 1 foot vcrilenl to 4 
on iJic boriioniHt line. Steam, by the Indicator, was marked at ouly ea^ — 
lUV tMdag his ordinary pressure. 

J^oottfi.' The friction produced by the pressnre uEninst the shonldeninf the 
oxlea, itutcnd of Iieins fair on Ihe jonmnl (which are of less tiu'J, may 
p wri UynmkeaBllgbi waste of power In running nt 
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i«*0iclne eansnfely l)crunncro<san inclined plnneof W, Nwnuseof 
K breadth of im^v (nix IViell — lliv princlpn! luirt of Ihe iioller. ibv hci 

,, and a ineiii (luriion of the ninchlncry, Iwiim lieW« the eexivto. 
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mlnotes; tinl nn pxnmlnation of Ihe fotlowine rompatalions wfll il 
Mruto IM artuaJ porfominnce. Astrlpo^land,3l■]>'o^dFloll•■RDd2Qfl^etni■l^' 
yisu plaughed \b foar mlnaWe; and (ha be&d-landa of 30 fe 
one In 37 seixniila, the other In 30 — tlio plonghs being devoted and lomnd 
to and rroin the groilnd in the II: 

Sutli : No ateum-eutiine In eiLiaicncs should bo intnuled lo Inexpeiitiwit 
pciwiiia. 

Thin one la as almpio oa any we have eror examinod, la strong MDd nth 
Munilal. It Is B IciFomollvo hlKb-prcs^ure engine in eonsirui-tion. i 
fur reversing at will, and wits rcpeatodl; advanced and rcvcntcd a 
■t H time wllh perfcrt emc, and in a few seeonds. The skill requisite to id 
kf[e the machine should be acqalred In n month by nay InlGUigcnt A 
tomcr, •ndyonrComniiiloo, in vicwof the certalntj' of the emploimteaigl 
ileam Ibr forming purposes, would slroncly lecomtnend ttut the faroKnaf 
Illlnola abould give epcrial attention, in the education of their ac 
principles oT merhanlrs nnd the pmi'ilcat management ol* 

Smenlk: The fuel furnished by the Society to yuur Committer w 
Inferior qiullty aa to hardly enable us lo dcmonscrale fully tl 
crating vapabUlCy of the boiler; but, by referring to the amount of lie tl 
■urfnw (379 equarc feet), it will be scon, by prartical men. thai, with IhttH 
vantage of an exhaust lo create artificial draught, it is fully coropMCDl, w 
ordinary fuel, to icenerate eontlnnoosly abundant atcam fur tia vark. 

In weight of EBai and wood on board, and of posHiiigen, it eanli 
throughout the experlmenla, at much as would represent the weight of 
entln! day's supply of fuel. It would carry water for a three boon' nm. 

Ei^a : Ai a smlonary UDRlno, hor power was tested at Puwar Hall, wbcr^ 
after Jacking up her rear end so that lbs main drum tamed clear of Ito- 
gronnd, by applying the power direct to the drum or roller, 120 n 
or II were olnoincd per minute. By passing the bell of a (U^-fbot line ef 
shaftliigaver the drum, the engine propelled one clglit-liomi Ibrasher, o 
corn ood cob mill at work at tho rule of S5 bushels per hour, two small fr 
corn-mills grinding six bnshtls eot-h per hour, one wood-moulding machlfi 
OOB Twawing circnlar aaw of two feet in diameler, and a smnt-nudilDl 
high speed; all siinaltanoously.and with only lOlbi. of steam. From«xt 
rience with clrcnlar saws, wo estimulB It as capable of ninning two ot lb* 
largest size at one timo. It is perfectly competent to go into Ihe timber, hi 
logs whure the onllnary log-wugons would be employed, and In one hoar bt 
Jacked up and furnish power to raw ihoiw of large slie. 

NiHih; The flre-box being within fourteen Inclica of the ground, then 
chine would run without injury through water twelve iiiehca docp; Itwol 
ran by us over ground where, by hand ppoasare. a lath waa forced rlowni 
fifteen Inchea, and on examination wewereof the impression that the ai 
compaclion of the surface by tho machine was not more than one 1 
HoTBM crossing ibis slough sank to their l^tlocks; but, as with the eniclii^ 
the ucluol surface prssslngupon tbeground is at a" ' ' ~ 

ability to sustain weight Is much groalor than w 
where the weight rests on narrow bases. The four wagon wheels prcacnt « 
surface width of seven inches in all, but tlic engine, with lis drum nod icnhk 
Ing w))ods. a sarfoeu of 103 Inches. The weight of the engine is ten Iom^ 
that of a wngon-load of grain one and o half ions, or something mon iboaT 
uiKH>lxth 01 much; but ihe engine wiili a dniin six feet in dinmcur, and gnlte 
-jriaoit Oiree aail i batt tbet Indiiunetei, Ki^ves&mwiU p«dM v 





^ with Ibe ground, and Its load Is proportioimblf le»s liable to mirln); 

In ■loii}c)i«. 

TmU .- Tho diRbrencc of iiower bclwccn running tho engine on plank or 
hard rond, nnd HimniDn prairie, would bo ipunt; liul that txilivvea ruiinlng 
on onliuory ground, and ground bo eolt tiint the drum would sink Ibur 
lni.-h«, we have no meaus ot kaowing. It ia orlilont, bowovcr, Troni Ihe ex- 
planations In the preredlng answer, that ground In swh conditioD that a 
drum six fbet in diameter and liix tent lung would more to that depth, 
would lie cnifrel)- unfit to ploueli, and could not bo even cnHsed iyy horses, 

HaHaf; thus in detail imswciEd the Ialerro|[atoHeB propoundi'd to us bj tho 
Exccatli'o Committee, we desire to make some general remarks with rcrer- 
cnre to the practicabilltj of cmplojint; aleam for ploughing, und olhcr furm 
XiurpOfes. The cxperimenti) with Fawhve's sli'ani ploughing en^ne linve 
demontlralMl 10 our sntlsOictlon thut it ii practicable Ihat, hi a fSw yean, ■ 
lante portion of the labor now performed by animal power on tho farm will 
bc> snperspdHl by sicaja, especially in prairie rounCdos, and on wcil-improrcd 
fOnns. where bat few atones or other obstructions exist. 

The engine here exhibited ia intended only for largo operations, being en- 
pabic of breakintt from 25 to 40 ncrcs per day; but wo see no reacoti why 
Iti rizc may not be rednwd Ycry conBidernbly (sqj \t/ ono-fuunh), and still 
Buri««>fally compote wllh aui[na1 power. 

Wo csiimale tho cost of plonghing by it from the following very libcnil 
dot»: 






, •s.oo 



Oil. lit., ....'..'...'... 100 

Onilnsry vnir (lid IMr, 3.D0 

InUnil 10 per uidil. ou UOOO l.U 

Total, »1G.1S 

With the most libera] allowanO! for hauling water and coal one mile, for 
stoppages and turnings, the niachlDO should plough 20 acres pur day. At 
pn-Mnl conlraci prices of ti.ro per acre for pralrio breaking, thia would cost 
•lU.-W, while by the above cathnaie it la sc«a that Fawkes's ploughs tot <iH 

Tour Commlttoo, In view of the result of their experiments, naanlmonaty 
teeommend that ibe First Frize of thrra thousand dothtrs be awarded to 

Iiph W. Fawkcs, of Christiana, Lancaster Co., Pa., far his Steam Plough. 
U of which Is respectfully submitted. 
Isaac A. IIeiioes, Cinclimalt. 
P, W. Gates, Chicago. 
A. B. Latta, Chicinnatl. 
r DOREM AKD GLOTEB'S EEATISG AKD rLODGUINO KACHlTiES. 
t the minola State AKricnltural Fair, Scptcmlicr, IS'iP, a corahiticd roap- 
and ploughing machine was exhibited by Uessrs. Van Dorcu and Glover, 
Iho ccnstniction of which Is thus described by a eortespondont of the Utio 
York Tritiatie. 
jL.had^li3iiBe of ilmbrr. id feet In Icnftth, Is sapponoAot\\hca:A£a< 
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tan. DelTeon iho whwls, ilic ticil b fl feci wiilo, oiiil ilic drlvvf* 
closn] bf un cxleiuluu of Ilic ]>liilf(irm. maklni; In all a nidlh ttam 
to ouialde of B feet. Tho tlmlwrK or Ihe tnoK moet at a Olf iunc« of I'i AWt' 
IVom Iho Kuk, nnd at this point rest on n cutor-wbecl, wblrti is itcwnl hjr V 
tillei. Tha boiler [a npri{;hi, and contoins 72 Incli »mi n qnsner tubes 'i ft. 
1(1 In. lone- The Hre-box, 20 in. Mjuaro, Is Inlendwl ftir oitliCT wood or cool.' 
AlioTG Ihc fluca la » uenm-rcsarvolr, 3 feel high, «ilb a smoho-fluo 
ihn)Ui;h iu Tbiu In ono tube of bailer Iron 8 feci In hcl|;ht. li roniijnnl • 
fire-bo^i, boiler, Mcun-rcucrvoir. and smokc-flne. In lh>nl of Ibe boiler 
In B n>nper cxionslon, wblch cupporu B [Ctinlur tiuipln): kirangoinent of 
tor bar, dlTldcre, reel, etc., and nhieb luay be attached gr rcmovwl al < 
Ifotlon l« given to tbe knlvea by a Idii;:, tilling lever, wlilch la vorfcod 
rcL-lly bj an cxtensloa of the pinion. Tho rtxil U turned bji a 
over a abaft workcit by Ibo driving-wbovl. To mow grass, the mitCT-tw 1^ 
lowered, or to bead pfniipi* elevated, by n long lever ban;; on tbe miLlii axla,^ 
tod paaetng back nearly to tb« Blcuranian, who woriu the lever by 
a pinion and rack. Tho cylimler is 51 inches In diunicier, witb A t)-lnd] 
atroko, and bas a link motion to enable It to reverse. The pamp U 
by a crank on a shnn. whldi may be made to fn^ar Into ihe By-wbeel ablA 
■a required; and water Is pumped Inlo Ibc boiler when Ihe machino Is dtlMT 
In motion or at rctt. Tbe drivers arc turned by a pinjou, which U ronteil tgr 
■ bevel-wheel working Into a pinion on Ibo erank^hal^. An unttnary band 
of water U carried on the axle alongaldo the boiler. To plough, tha napblf 
Apparatiu ii removed, and then the mnt-hlno trnvela In a contrary dtKcUon to 
whU It dos« In tvaping, tbe plonebing being done behind nurl tlia reaping 
bcfbre, H It moves along. A cross-hcom. wblch extendi beyond itiu ■Irivlni;' 
irheclsi ta 4 by Indies In dzc. On It are Hve wheels, gearing Into each 
Other, and one driven from the mmk-sbafl. To Ihe centre of each wheel is 
bolted an Iron bar, t by 21 Inches, i feci long, on each end of whltti H • 
small ploagheharc wlihoat a land side, which cnis 10 inebes dcup if rcquiml. 
The cat is 3 inches wide; so that each revolution of the arm makes a cnl iiT 
6 inches, and the machiao iraccla forward Ibe sonic dialonco in the same 
time. Each plongb-polnt being 2 feet 2 Inches IVom the cenire, iho two ends 
make a cut iatemlly of 101 Incbce, and the whole Ave cnttcn make a ftirrow 
of 8 feet, as Dear as may be. For ditching, the ploogb-whccis aro nrmnvni. 
and an ciraa shaft Inserted, which l> driven direct fhim tho erank-than. 
Tbe shaft turns a wheel to which another form of cxcovalor is nllacbvd. 
The same small ploit|:h is ai one end of Ibo iron bar. bat a ?padc or servptr 
nplneca that oi the other. ' It throws the dirt to one side, distribatbi" It over 
fi to ao l%et of ground, in proportion lo ihe speed of the machine. The lly- 
wbeel may, of course, be used (o turn stationary form madilnery of alt 
kinds. 

Tho Invtuilor clnims to bnve plontrheil nboui iwo ncre* in all Tor experi- 
ment, and to have mnwcHi nlKiul an ncrc. The whole appuratn<, of Hre.borM 
1 power, weighs only UUO pounds, and b presumed to cost about SOoa. 



WATEKS-3 ETELAU rLOLGU. 

m plough, exhibited at tlu tillnoii State A^colinml F.iir.Scptenilirr 
[ IMO, byJamesWaterp.ofDcliDii, Mich., has Ibc followintrconsiraetlonr 
It is a locomotive engine, with a horixonul boiler, nnd four £1 inrh vyiia- 
K ir/cA a 13-laeb fttvke, mukiiig 31 mvolntlmuin onaaE ^hailirt fimn^pip 



iC driven ore fen ftt In iliiinieler, maOa or l-lntli Imiler iron, sail with a 
tart or 3Q iorbcs. They bavo cooli two seu af bur-iron npokca, croulne eaoti 
oihor to a$Xo brace boih ways, tike a trotting wajcon. Thera are two iteer- 
ing wbrelt In front, 5 Teet in diameter, 13 indies ftico, and ora lumod bj a 
uurm and clinin bj a crank bj- thu eoginiier, who slandg In (hiiit, di the 
rlsbt bund oTtheboilcr. The main axle Is of 4-lDL'h round iron, and fitted 
wilb oll-tighl boxei. Tbe boiler ]a the horizontal tubular one used on lociv 
rooiivef, bos 96 3-inch tabu, and a 2 by 3 feet llrc-box that may be lued Tor 
cilbcr wood or coal. Tbe boiler It bolted )o tho axle by clamps, and In 
tmat by a liKbt fhuno wliicb rests upon the axle of the Htuoriiig-whocla. 
Motion is giTen to tho driven by a pinion working Into internal gearing 
which cxtonili all around tho inner Oicaof tho drivers; the pinion is tumod 
bj its wheel gearing into tbo engino-ahnn direct. To prevent sllppflig or the 
wheels, pyminldHl-Bhapwi rib« of Iron are bolted diagonally acrosa ihp fno) 
of the drivers. Tbo inventor claims tbat tho weight of the cngloc Is bo placed, 
that, fVom the enormous dhunelcr of the drtrurg, it in thrown upon their Tor- 
ward face, and qnlte removed Trom tho stcerinir-wheelt. The great size la 
given tQ (he main whecle to prevent mirlii); in boH ground, they beinR targo 
enough to crosB an ordinary slongh bcforo Ihey wonid bave timo to sink. 
A tank lieneath Ihs boiler holds five barrels of water, whirh may be pnmpcd 
into the boiler at will. A tender, or two-wheeled carl carries fltleen boirela 
more, and on its deck eoal and wooil enough for a day's work. Tbls lender 
may be detached, and left at one side of tbe field, or dragged behind the en- 
gine, and in fMnt ofthe ploogha.os desb^. The ploughs are finccn in num- 
ber, attached nrmly to a triangular frame, which runs on caetor-wheels at 
tho corner*. They oro not sepututo and independent in attnehment, liko 
Fankcs's, so that some of them woald miss in passing over basins, and dig 
duu|i iu goloK through hillocks, without compromise or erosion of obstacles. 
There an two gangs, ana having elKhl, tho other seven, ploughs. With 
>, wheels, and all, the two weigh easily 6000rpou[ids, whUo the engine 
( is clauncd to woiijb Oidy seven tons. — H. Y. Tribuiw. 
ic Committee of tbe Illinois State Agricnitnral Society report, concern- 
Is Invention, as fallows; 

n's engine has undoubtedly great power, but has some oltjecllonabla 
. There being fonr cylinders, tbo machinery Is made moro 
oomplicoted, and liy so mncb the less easy ormanngemcat by (^rmera. The 
fonr cylinders are necessary to a mai-hlne like this, whlcb baa two hinte trnr- 
vllinjt-wlicels, to keep each of which in motion at wIU, a pair of cyliaderB 
musl be used ; for without iBtm it would not bo possible to get tbo wheels off 
centm nndcr some circumstances. Tho revolutions of the Qn);ine being 2i 
to each one of tbo drivers, speed of locomotion is not obtained commensu- 
nit« with the speed of the enj^no. The ^rcat length of the train of en^ne, 
tender, and ploughs, makes It unwieldy to handle, and prevents uimming up 
Tomeri of lota and banks ofslouiihs and basins, where much waste of Inud 
would lie caused- It also is asserted by the Inventor that his field Is not Imck 
fumiwed and finished up, but a strip of flfly feet Is left in the middle to ho 
finished by bono power. Tbe tractii-e poivcr of the cnfrfne, when at work, 
scvmed ample; but we are not prcparcil to say that such would bo the case 
IhrODghoDt a day's work, bat suppose It would. The two pairs of eyilndeia 
being indopendenl of each other, a aeiious obitniciion to one driver miKbt 
Ui slip, while Ibc olbcr belli its tractive powcri rtms ftiero -wimMi \V6 
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qnlic pxpo^<l >" <li>»t Bi"! ^<><>>1. <1"! v<^<"' would bo rapid. Tb« nliing ul 
iDwvrlne of tho pinj?! (if plonshs by a quick wivw, iirovod ilMdf bad; fof 
when Ihe pointt run tlown diwp, Ihc dovnwiinl putlinic wi-i^til c^bbmI lb* 
•crew rapidly W ran up, nnJ Iho plough* were buried Blmosl to tho beamt. 

EECEKT IHI'ROVEMENTS IN AGRICDLTURU. IHTLCUeNTS. 

WeOuTiU't Honr-nor. — Tills Inrcnllon, by Lorin Wetherill, of Wonxslec, 
Ubm., Is desired for hoeing roro. potutoca, cotton, or other field irops tbal 
■re gTDini Id rowa or drills ; and Is adapted lo the condition of tlw plan 
anyatoeefoT their growtli. Il coniil«t£ principally oTa double rooalil-lNMi4 
plough, baring at Iin rear sldca two sets of boee or paddlca, offlsod to iM 
ends of arniR lliat rotate In planes perpcndimlor to the ftimiw mode \rt ibt 
plough. Motion Is ffnea to Ihcuc arms by sholta driven ti}- {paring mortd 
b]> a wheel mnning npon the ground Jiut In adraniw of tlio plounh. Tbf 
»haft» can Ire raised or lowered at the ends carrylnB tlio hors, in onlcr l" 
Inner or greater quantity ofDartli maybe Ibruwa by th«m upon the hillauf 
ronndlng the loots of Iho pliinlj. The clods ore broken by tbo hoM II 
■molt picas, which conecqucnily lay more cloaety nbonl the roota. 

It 11 ololmed to he an efficient and labor-saving machine, hociag oc nn 
gronnd In one day an IliD draft anImiLls can pass over- 

Whilaej^t PlomJi-hnliliT. — Tbo Invention consists of on iron fhune, n 
ported by a wheel, whicli con be fastcDGd to the left sldo of the beam of any ' 
plonxh, and which by its weight keeps Ihe plough upright. TJia macliiDc It 
timple, costs tS, aiid Is said to work well, oren on stony land. 

Pnarie Drainiiig Ptouyh. — A machine Is In use In Uliaois, Ibnt answer) a 
Rood purpose In draining the ordinary soil. A strong beam, on four ralten, 
curios m small cutting-wheel, which divides tho sod; this b followed liy a 
ibarp conltcr, sot at an angle bockwald, lo Ihe bottom end of which a plen 
of ln)n, shaped something like a pear, la welded, sapported by a flat bar, 
bol:cd. like tbo coulter, fast in tho beam. To this "mole" la ntlai-hud ■ 
second, of slmilur slinpe, a little lai^r, by a link-Joint. Being set Inro th« 
ground, It opens a hole, nrhlch It moalds permanently by side prc-sure. thrta 
ft«t below the surface, and IhrooRh this drain Ihe matter mns off as on^ 
and condnaonaly as thniugb tile drains. 

JV™ Oarrlni Jwpfrmfnt for Traiupbtnting. — X new and usefU Implonienl 
baa been Invented by John Bargam, of Concord. X. H., designed to (hHlIlale 
the transplanting of small garden pUnta or llowgrs frani one bed lo another, 
or fKuD the grounds lo pots. Imagine a inpcriiig pint tin pot, with lhi< hot- 
torn cat off, and the cup split up and down Into two halves, amt titav 
bnlrea attached to two bandlca, like those of a stout pair of shears, liy 
opening Ihe handles, so as to spread the halved mp a little apart, ami Ibnui- 
big It, small end down. Into the ground upon each side of Ihephuit, andtliim 
pressing the bandies logelher. the <lirt is proksed araond ihe roots, and the 
plant may bo lifted out and set In its new place dlreclly from tho Im plenii-nl ; 
or any nambcr of them may be laid upon a board or in a box (br distant 

BakiHg and Binding WofWiwrv. — A corrCTpondenl of the N. T. Tntmm, 
nnder date of Sept. Blh. IS-IO, Ihiu describe* two devlres for mfcine and hliul- 
Ing grain, eonjoiinir, cxhihiled at the Illinois State Agricnltural Fair — oaa 
the Invention of Allen Shorwnod, of Aulium, K, T., which hinds thr nhenf 
friiiiM Ulofyrln.tmd llM Other, that of }otHi¥.1i«niLT,<«%«Mw&,%_ 
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.vhli an iron hook nod n Iicmpen uttioR. On ShcrmMHi's plnn, (1io mnnirho 
worka the appuratui siu behind and kiwot than tho driver, facing the phil- 
fonn. The trinngiilBr table or lbs Manny Reaper 1b ujed In tills cxc, allhoash 
it it L'laimcil thai (o olniont any other machlno tha patent binder can be ap- 
plicil. At Ihc raker's fpct Is a half-drrlc KbieUI or sheet iron to guide tha 
xbeaT as raked to nllhia reach of the binder. Behind thv Bbluld la an clbow- 
Joini. the short ann perbapa a fool long, anil tbe long one something more, 
nilli a liandle on in cnil. Along the upper sides of both paita ore eyoleta 
tlirou^ vhleh a 'So. 30 iriro U guided (o tbe banUle, alter baring pasnd 
tmm a spool fixed between the driving- wheel and platfonn, along the under 
»;)de of the platform, and up through it to the eyelets. The binder to eom- 
mmiro piiti the end of Ibo wire between a pinion and Bpnr-whcol, whlrli hold 
ll Qmily, while he pushes the elbow-joint toward tbe rnker, and with tha 
n'ram moiion pas«e» bis band along ibe wire, bending it to the plaifbrm and 
up the otTelde. He has plenty of shiek wire to do this each time, for It us- 
winds trtf\y fVom tho epool, and, Ibe end being held by tbe gearing outside, 
the bending Imrk of tbe elliaw-jolnt pulls wire up through tbe platform aud 
Ihrongh tha eyelets, as freely as required. Now, (ho sbeaT Is raked directly 
upon tbe wire Ibal Ilea upon the platTorm. As It comes, the binder reocbM 
out, takes hold of Ibe handle, and pulls Ibo elbow-joint toward him, thus 
cna«iog the wire lo tlfthllr confine the abcaf of grain. He rasta the end of 
■he handle so that tho end of (he wire is cungbt between the pinion and spur- 
wbocl, when bo sow ihem in motion by inming a crank, and thoy twist tba 
two ends of the wire together around the sheaf, maklnii, at tho some time, 
B now twist fur one end of the next band; a knife cuts tho bimdle loose, and 
ll rolls, all nicely bonnd, upon the plalfonn. 

J. r. Manny's binding apparatus is altogoiher diffcraut. Ho has only iwo 
men, a driver and a binder, the raking being done by tho machine. The cut 
grain Is carrlDd sldewise on an cndlcas slatted apron and up an incline, in tbB 
u.4ual way. Oa its passage up. It is mniined tVom blowing away by light 
trials, and arriving al tbe summli, it tumbles Into a cradle, of which there an 
three on one shaft, cnc^ In succession bcinj; brought uppermost by one-third 
of an entire revolution. One fined* of each cradle is of iron, tho three mada 
Im one casting. The Iron finger has a forked end to receive the small cast- 
iron hook of Ibe sbcaf-band- Tbo knoiicd end of the band, which Is noth- 
ing bat a (tout bompeu string, about thirty Inches long, Is put In a notch of 
a tprlng-calrh, and is then ready In place for the grain, which Is suffered to 
full Into lliB erailie- ^Vhen enough has arcamnlated Ibr a sheaf, the binder 
trips a lever with his foot, which causes the cradle-shaft to revolve, tho book 
to bruuicht bj Ibe iron Qngcr-end to catch the knotted end of tho string, the 
liinding is completed, and the band being freed IVom Ibo catch, the gavel 
fan* on the gronnd. Tlie Utile cast-iron bond-hook will weigh perhaps two 
onncts, but 11 is a men sbel], and if, by oversight, a half-dozen or more were 
fed with the grain Into the machine, they would be crushed like an cgg-eboll, 
and tho string be shredded to bits. I saw fonr of them pnt Inio a thrasher, 
Ibat was being Irfed by a committee, but no extra noise Indicated their pas- 
sajcc tbruagh;nor«>aldI,aflcr carenil scarch.AudlbeloaBt Oagmeutof iron 
or atrins a moment after Ihey most have been cjectod- 

Tbs sheaves arc llrmly l>ound by bolh machines, — quite as well as good 
hsnil binding. Yon may kick and loss ibcm ahoui, take them up by one 
Kitlu and xhake them roughly, and Ihey do not come ui\tieA. hn& ^toVnVXn^ 
If bo loosened la iIh initaot at tbe thrciUns-%XA«. T\va SAuzr 
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oo Blow, ond llio pnilk'95 bolt of (ho Mnnny macbinc 
Uku uU caiiTns Iwlts, Korkiug EDmctlmeB well BDil somelimu worK. Eitlirc 
CBn be nrpliwl to re»pers at a moileralo posi, nml bolh hnvp cnoa^h to i 
menil tlium for luo lo tbiu AiIl; bring llit^m to the noclco of tho public 

Iin-SOTED SaOE FOB HOBSEE. 

Mnn7 attempts bare been made to sboo horacs wiitioot iho rantlniuil iltir- 
lug ot tlulls into the boor, by whicb great injury I9 eotnctimcs Inflicted npM 
vaJnubLe horees, br nul» pridilng tbe cjulck. In onlur to ilimlakh tbis erU, 
Ur. ThomM, of London, bus inrcntcd a, duublc-btitiomcd sboe, ntJdi b 
conitTDcted and applied as follows : " He talcos an ordinary horve-«ho«^ anil 
fbniis a grooTO in tlio part which romoi in contact witli tho groaiid. nil 
groove li abonl a, ituaner or Ihrae-eigbtlis of an Inch dwp, and lialT an iocb 
or more wide, accordingto tho size of ibo horse and shoe, and within tluM- 
qoarters of an Inrli from one extremity of tliD shoe to tbi 
fMm tlie other. Tho (groove at the ends and too of tlie shoo b col under. It 
plooo of iron ofllio samenldth and shutw with tho i;rooTO,onIy tblckier, anf. 
aUghtly corred apwards, is so fitted at tho ends and toe, that, bj tbe (ap of 
■ hammer. It Is driven into the groove, and hcnco into the nndcr amiag. 
The junction forms a complete dovetull, which prevent.': the removai of It 
inner shoe, unless by the forcible aid of a chisel. The advantage oTtli 
Inner *hOQ la, that It is made to project beyond the ordinary shoe, and, what 
worn down, can easily be removed and replaced by ajiolber, wittiont pi "' _^^ 
t>ir the shoe ft«m the horse's hoof. Besides, In frosty weather, tbe iima 
shoe needs only to b« Jagged, and yon havo the horso n-osted." — SefaO^ 
Amaican. 

TKAK8PLAKTING LARGE TEEES. 

The following plan for transphtntlng ia^e treeals adopted In Paris, b t^ 
Champt Elv>6!t; 

A. circle Is cut around the tree, about three Ibol fMm the trunk, atul at 
aeplh of about flvo. thronfth roots and earth. The carlb whiell adheft* I 
the root is covered and bound with brush and ropes, to licep alt 
tlicn large chains are posswl nndor tho whole, and tho ends hroof^l 
above tho surface of the ground. It now being toady to bo removed, 
heavy, strong planka nre laid down onteide of tho hole, to receive the " 
of tbe wagon, which is made of solid Iron, and a slieleton body of only 
heavy eldD-pieces, which connect the fore and aft wheels, — the front ' 
having an axlctree passing from one side to ilie other, while tho rear wheel 
ue hung like those upon many railroad aira, having one open space, an 
strengthened by a tiaavy eross-pioco of iron, which can be removed at plrai 
nrc. Over each wheel Is a windlass, to hoist by crank. Now, being n«d 
ee, the heavy croa»-pieeo behind is removed, and tho rehltl 
Is backed upon tho planks, and the trunk of the tiT» now stands up (hraag 
-■-- mhldleof tbe skeleton body; tho ends of the chains nr? made hit I 
tllO windlaaaea, and eight strong men, two at each crank, wind np the chall 
■ - — ' swing tho tree, roots and earth, 10 Ihc wneon, pnt in 
ni-li from four to six homes, and rtrlvo off. The 
lb iu fliu same manner that it Is taken out. 
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^^^ l^W MODE OP ncESEKTJXG FRESH rBUITS. 

^^B|Is*o1t« gnttit-pcrobii In lalphuret of carbon. Tho liquid leparatM into 

^^Bm Inyen, tbe upper ot which contains iDudta);inou« mattcrK, and the 

^^fcwrpnrthy coiapounds and other imparilicB; tiie middie iayi-r is [icrfteliy 

■ ^hnpld, anil contiUlu the pure gulln-porclia. &cpnraIo this from tho olben 

bra tiphou. Giiclicr iho fhiiti mibor before compicte ripencssj diy and 

l>nish ihcmi dip Ihom In eplrltx of wine: Ibcn two or three limca lu Uic 

(nilla-pcrcha llqaiil ; lh«)' mny lljen be kept in a box or cloacl, tho lompcm- 

tutc of nhlvh mnn not azcecdSn' Fulir. WiiEn ihe fhiit Is to he eaten, tho 

cuaiinR iDDy he poeicd ofT, or washed alT vriih a Utile aplriuor wlnu; and, 

noiwithBtiiiidlnB lime and Journeys, tho ftiiil will bo (bund to have presenoil 

Itt lulu and perAime, oa thou|;h it wero pcrfccllf rrash. — Cosmoi. 

IIKIVEIISAI, nUiTIKG-PRESS. 

A prm itdnpt«d lo all kinds of printing. lin« re 
Sillierman, of Paris, whieii Is Ihus descrilwl ii 
JjTli.Juiin«/ for December 1858. 

FumIV Ihw U this: " Wimtcver i)e the anionni of prcesura bronght lo 
bcor Dpon any point In a contained fluid mass (wlielher the liuid be a liquid 
uc em)> Itic prcsture ii distributed with perfool and ontiTO equalil,}- smoni; ail 
[HUtR of Iho mast, nnd eonscquunlly with pcrferi equality over all parta of 
lite *iufare of the I'cssel which (contains tbe inos^;" so that If tba vesaol, or 
■ portion of ll, ta pliable and viastle, it will eommunicHta tbe game pnissure 
ll iwItm to paper, cloth, or any other elniilar subnlance. laid npon on nn- 
yfeliline enRravod aurfaco. And Ihe invention conelata ia printing by thns 
upplj"!!!;: itia pnasnin of a fluid lo a yiviiling surface laid a^insi an aayiold- 
ing cQErared sarfiice; uad this, whotlior tUu snifnce printed Iw that of the 
T(«<«l Itfetf, which Ilina bocomos iho press, or whether It tie communlcawd 
to anailior interposod yielding larfhiv, from the pliulileandcln«iicsidoof Ihe 
TcCMl. so M 10 print, on any kind of material, plane, curved, or an^or 

The tppUmlion of this priaelpic to tho peripheric printing of globoe, and 
of vomlle of gloss nnd earthen wore, is the suhjecl of a ecparalo paper. At 
prcMii* lol ns consider merely Its applieuiion to printing upon piano sutfiices, 
■1 well as the different inoilill cations it uilialis of. so os to suit the dltFcrenl 
kinds or prinilni:; and lastly, of it* pcenliatadtantaifesOTer other methods. 

The tallowing arc some of tho rocihods In use for the practienl application 
of ilieprlueiple: 

1. A stroni!. shallow basin of tough metal Is r«|ulrod, with a triple stop- 
Ricfc at lullurn. admiltiiig nt pleasure llie sort of fluid intended lo be nsed, 
wlHithcr It be almoBphcric air, slcam, or (when great pressure Is required) 
wntar, witli hydraulic pressure. This bnsin Is flilud with water, and covered 
by K tympon fonneil of a sheet, or of «cveral shoeis thick, of caouiehouc, 
firmly cUspod uC iho ed^es In an Iran frame- A movable plate of iron, 
><ireiigtheni<d by stays, is attached by strong hiniccs id one of Iho odjRs of 
Ibv tympan fimme. This pUle, when shut down upon the surface of the tyn- 
a Ibe anyleidinir portion of Ihe press, and supports ihe enipiived 
X intended to Ijo printed, which rrmives, by neun* 
• lymiNUi, Ihu preseuro produced npon the water at the IwKom of the 
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wdl US [hosoof the bnsin, ahonld bo iHjvcUud in Kuth n maimer nsto lock ll« 
wLole wuf raimil in a collar willi a i-urivsponiliiit; groo«c; this collar oi 
mill closes upon tho aiget Ihe wbolo way roand, by mcaiu of two UngN 
■nd iTide-Ihreadcd, Blrong ecrcwi, or else by means or a c 
levor-lock. A very simple contrlToiicc ounpels rogiilariiy In the pi 
nnd prevents necldoiits, bj locking ilic stop-cock, and prevcoiitii; the u 
slon of presauro into the basin, ontfl nftcr tbu plnle elioll hare been sbM 
down and firmly locked npon the tympon. 

Tho engraved plaio may either be pcnnancnlly raslencd npon tlie ti 
plnlc, or It may be run Into its placo In a groovi', bo as to udmil of bd _ 
ciLFlly rumovod and replaced oner each impression, us In the ease of coppel<>~ 
pinic printing. 

niicn it Is Intended to print pnpcr-bangings or cloth ivllh dies, ai 
(huno, instead or Ibo Kolld plate above described, is attached to the hingMj 
a strong iron axle, passing ihroneh gudgeons on opposite sides of the ftmrn^ 
enrrlfs a panel fittini; into the frame, and npon lliis panel the die is IbuS, 
The panel thus rCYOlvIng completely on the ajtic at the same tlino that Ik* 
f^ma is ral»d upon Its hinges to a vertical position, admits of the fee* cjT 
IhB die beinR sJtetuaiely bronght in contact viih the rob, wheti it is cbai| 
with w>lor, and with tho sarfuco of (he material intended (o be printed. 

2. Another form of tlie press Is one in which tho lympan is movaMn Bi 
blnECS, and fastens down upon the plate, which In this case is tho &xtd pM 
of the press, and upon it the die is laid. In lithosrapliy or typognfibjf 
there most, of course, bo a hollow In the plate coiros ponding to the thidu 
of the stone or type nsed. 

This was the form adopted for tho first enperiment of tho preta, lb tj 
pan consisted of two sheets of vulcanized caonlcbouc fastened lo Ibe bMB 
and secni^ by siron); screws; the tympanum and Ibo plntc,insteadorbdB 
locked together wbllo the pressure was on, by means of the collar above to 
scribed, were kept together at one end tiy tlie hiuses, and at the other by )| 
cam. oreccentrip lever-loch, working from an irun arch like a common lettl^ 
copying machine, and to which two movnblo claws arc attachol, wbh~ 
when the lever Is worked, grasp and secure the ends of a strong bar aen 

3. It may sometimes be desirable to place the press vertically, n 
Rtandlng the slight, and in fncl almost imperceptjblo difference in tli 
anro at tlie lop and at tbo bottom of the luisin, and which is prodn 
Ibo column of water In the basin Itself, When air Is used, this ineqiiaBtjr & 
absolutely impetcopliblo; but, on account of tbegnsBtcompressibllttjof ■( 
a much larger quantity of air must be admitted than witcn water b aid 
For instance, if the luisln is one metro square and one millimetre deep, an 
consequently holds one litre, it will require one litreof air to prodncoapra 
anre of a slnKlo attoospbcre, and ten litres to produce a prcssore of MB 
atmospheres. 

Tbo vertical position Is particularly well snltcd for very large plalet, ii 
Ave or six fctt square; the copperplate can, if necessoiy, tic heated miabi 
hind, and the workmen can apply the Ink In a standing poslare. The {KM 
tn Ibis case, would open like a door, and large presses thus amnged woo] 
oenip; but little space, would be easily worked, wonld render the appUcatta 
of the ink loss fatiguing, and would save rent Inoffleo spnee; Ibralx vi 
jimgfai lako no man room than two horizontal presses. In thb wa; Q 
If of rci7lar;^mn[)S will liecoinonolatAyvo™^^'^™'' f^^Kft- 
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i to IhB purposes lo which It can bo applied: 1. li is cqonll)- suitable lo 
rbndl of orditmry printing, whether copporplule, lllhograpliy, tyjMi^n'O' 
phr. p«pcr-)iiinglng9, or wood eni^vlncj Tor it fully admits of thu depth of 
(hade in c«rt>iln parts of the eni^viog being modified accardln); to taste, 
viibnui olteHnK the engraving by the usual contrlvanec of folds of paper 
ml QUI so u to throw the part into suitable rolief. B. It la pccnliariy suit- 
able tor polyebroinic printing, whether typogmplik", lithographic, or copper- 
plate, and the pressure being only In a vertleat direction, tbe paper or cloth 
ii Dol liable to be altered in ehe or form by the pressure, and adnilm of 
arcmate fitting to (he guide-pins as often aa the nnmbcr of colors used may 
Rquire. 3. It Is cqaoUy suitable for printing npon all aorti of matctinl, 
whether paper, cloth, ceramic paste, fell, leather, or caoutchouc. 4. It 
prints. With a Single toiprcasion, very tnueh lai^r plalefl than It has hereto- 
fore been possible to do, and it insures the color being unlfornj over the 
whole surt^re. S. It admits or being used for stereotype and other easts 
(him ocUnary printing type, and does not roquU^ thM (Veqnent touehiug 
nith the brush which wcait away the cburactcra so ((ulckly. 

As to llic prosnre: 1. The presEoro Iwing that of a fluiit communicated 
thfongh a onilbrmly yielding surface, will bo ubsoluioly eijual at every point 
of the Rnrfuce, consequently there will be no danger of partial pressure on 
the plate, nor need there be a presnuro upon any pmt of the plate beyond 
wbnl Is tieceuary, so that the maximum result is thus obtainable with a 
minimimi of pressure. 3. Any amount of prcasuro repaired ran bo easily 
obtained. 3. The amoanl of preaanra can Ijo ascertained with precision (for 
instance, by Bourdon's mclalliu manometer], anil diminished or Increased lo 
the exact extent which may l>e lequired. 4. Pertbctly piano aurfaces ore 
no longer (he only surfaces capable of being printed. 5. Convex or concare 
sarHsccs can thus be printed. 

As to roolic. form, and size: 1. The prcHs ia extremely aimplo in tt4 con' 
struction; almost all the plceca are otet exactly as tliey arc used, and re- 
qtilte rery little fltttug. 3. It can bo mode of any strength required. 3. It 
irqulrcs no trflnblcsome alterations wheu the purpose Ibr which It la lueil Is 
alleied. 4. It flte in a very small spuec, being only four or five Indies wiilcr 
than the printed sheet, whereas the presses hithcrlo In use are at leoal four 
times wider than the printed sheet. 5. It thus admiia of being worked in n 
small and comparatively inexpcnsire ofHce. I). Its size being bo small, a 
printer cso have several proeses of different sizes in bis otllrc, so ns lo lie no 
longer forced to nse his Ipi^ presses for small sheets. 7. It Is cosily token 
asunder and moved. 8. It is on this lost account, and the abnoai impos- 
sibility of breakage, admirably adapted for exportation. 

As to its working: 1. It requires hnnlly any effort, and entirely dispenses 
with Ibe severe labor which the winches and pedals of the present litho- 
graphic press reqidres, — with the rolling of copper-plate printing, — with 
the dUHculty of cbarpng the blocks with color, as well as with the danger 
of working Ihu huge lever of the ordinary press in printing paper-hanglnm ; 
and ns It leqnlres less exertion on the port of the workmen, It gives them 
more time lo attend to the quality of the work, and thus tends to elevate 
their charncter. % A much grealer nural>er of Impressions can be tak«n In 
n Riven time than was possible heroiofore. 3. The mnnncr of usin? '■■- 
prv»" ran It" Iciimed in un hour. 4. Uo modlflni'i"n of the preta, r 
of In pam, Is neceMory when a change is made In the size o' 'i'» ■! 
otbanrJiia jla Om msiue «f IM irock (o bo (cinttd. &. 1 
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nnirortnl; ovi^n mid InvwialiJy surt-cKsful. 6. Tiicrc in nu lon:;orany diutetr 
of dteloitiiit; nor (if limgtlieniTiK, bj rnlllng out tlic plaiva In voppur-pluit 
printing, nor of breaking the litbof^plilc sumics bj Ibo uneven pictmim of 
die wnper. 7. Tho simplicity of tlic contrivanro Fsr lockins the press, ■ 
fin* tdinltllnK <>>itt ahaitlng ofT tJio prossure, reudcrs all mbiskes Itnjiottf blc 
& Tbere Is no port of the proas whicb. Li expeoEiro tVnm exnwsive 

a wlien worn out, both tlie cooulchuuc and die metal kavs » 
eonsidorablo tsIuc a« row material. 

Ab an IriTcaimcnt, tbo great ^Implicit)' or Ilio machinery, and tbo small 
axpenic of fitting:, will allow the press to be sold extremely cliPAp. 

A3 to (lie sort of prossore 10 bu uscil, xleam prsssuro may be adopMll, n 
the pnwsuro of oxpanili!d or I'oncleniiul Hlr, Ibe liydraullc prras, Ibc sovw, 
the cam, or tbe ercentric or knee lever lock. If steam is used, the waM 
heat will worm the plates lu copper-plate printltiKi and "'ill Ibns got lid «( ' 
the chnrcoat dust, eo li^Jurious to the heolih of the woriimcn. 

Tho expenditore of water or irtoam may bo catlmatml by condderiaK tiM 
■orface of the cooatchouc ni the snrfHce of n piston, and its dcpi 
joined to that of the printed surface a$ the stroke of tbo piston; 
qiion^y. when tbo basia is one metre squiirc. ilitrc Is an vxpenditnra of oaa 
litre of ab" or water for cai-h milllmctrp " 

'Water appears, on the whole, the moat dcuirn'ile n;:cnl, on aeconnl oT Ua 
non-comprGsaihility, and of tbo snmll quantity rcijnired in order ti 
¥617 considerable pressure, as also on account of Its n 
VMch prevents the possibility of an explosion; for if any ta«akaxe ti 
place, the water simply runs out. In experiments which were maileirtAki; 
pTUsam of from twenty to thirty ntmosphcres, before perfecting the lant, 
tbe veesol repeateilly bur-I, with no greater liOury to Iboso cugaeed ihoa ■ 
tew eplosbes on tliuir clothes. 

TITE MAP. 

A telograpble map of Europe, entirely cscculeil in typography, bos b 
iwtietl by the Royal Printing O^i-e of IJerliii. The process by whieh It tM 
been produced is desiTlbcd us folloiVK: The dmwing of tho map, n 
pnpsr. Is blaehened at tho hack with a carbon trachi); composltian, and d 
placed, bhickcjicil side downwards, on a surlhco composed of qnadntiH 
formed each by sL^teen nonponll squnns, and by menns of a point, Iha IIm{ 
■re tnuuferrcd to them. Tho qnndralx over whlch^hese lines are tr 
then exchanged for nonpareil typo, east with b face of poiDts, Hud the ft 
line is formed by Uie inner portion of these points bciui; cut awi^, 
telegraphic lines ura formed of brass rules, fixed la nonpareil ijpo bodjr, • 
n sort of le^, which can bu luscrtnl into the composition, when ikm' 
takini; oat the quadrat — the lugs hvlni; so adjusted In h<nph that the 
edg« of the rule Is level with tho lUce of the type. The additional ■ 
of the eoosthne IselTocted by the Insertion of nonpureil type cast with pi 
olt the face. The names of pUecs are Inserted by means of typo taklufC tH 
pUiee of the qoudrnts whore required. 

The eatet produced Is peeotlnrly good. How far this is ever Ukely to n 

tbe present methods of producing maps by engravhii; and ataih 

10 llthognphie stone. Is qiiestlonablo; no details as to the cost ara glv« 

rety doubllhl (however simple the <Bnwei> a:|ji;cunl «' * 

malt eaa husatfsftirtorily prudui-cdcxcciii^ ._. .^..^--ji 
[Icquiilcly rt'miinoraiijd. 
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KEW UETHOD OF TESTIKG SUBUAIilKE TELEGKAPn CABLES. 

A plan duTleed by McBsre. Roed, or KtiRlanil. ODKincers. for cRef^mail/ 
H»[ing submorino telegraph cobloa previous lo iheir ilcposiiton, so thai an? 
deftn maj- bv made evldral, conslsU in firsi exhanEtfiij; the olr from a ves- 
sel in wbich the cable to be tested is placed, and then forcing in Kater, antil 
a presEnn) of abont two hnnilred poandB per square ineh lit attained. To 
pcJform this operation, they employs vessel which is $o constrnited as lobe 
po«aess«l of BUIDdeni Btieng^lh, so lu lo reslet tbe prcBsaro of the atmos- 
phere when exhausted, and ahio, at tlie aanie time, the hydroslniic preMuro 
lu which the CBl>le is lo bo Balycflcd. Tho vesnol in vrhlch llio operation 
c It provided Willi a cover, bo 09 lo ndinit of a coil of iasnlalod 
re heing intrwluced and IncloBcd lln-rcin. One end of the covered wire h 
d from tbe inleiior, tUrough a sblfting box, lo tho outside of the 
el; the other end of the wire Is eonlEd over as wcil, and insulated. AU 
g that trranged, a vacuum is formed, by moans of olr.pamps, in the 
ll which conlaioa tbe cable. The stop-cock of the air-pumps Is now 
N off, and the piusage for the waler is opuned, so as to admit of ihc water 
g into (he Tc«ul to fill It; or. If desired, a quantity of water may be 
a Into the vessel, so as to 11 11 li, or nearly bo, before the pnen- 
hs appuMua is put Into action. One end of Ihv wire of a i^vajiometer is 
jttected with the outer end of tlie wire which has been bronpht ilirongh 
u de«cril>cd above. Preesuro is next exerted by pumping water 
isci, and (hen, on connuctinK tbi! two polos of the buttery with 
r and the water in Iho vesBcl roBpectlvely, if the Insulation 
lion takes place in repird lo the needle of tho galvanometer, 
> ootnploie electric current has been formed; but, on the coniraiy, 
d there oilBt any defect whatsoever in the coaling o( Ibo wire, however 
11 It nay be, tho needle of ihe gnlvouoineter will at onee, by its deSec- 
1, indicate the same lo llie operalor, nlilcb shows that a circuit has boon 
foniiud, owlug 10 sornu of Ihe water In tho vosccl gcttiug into contact with 
some pan of \bb wire which is being Icslctl. 



It maierfal was introduceil by Dr. Jnmcs HcGhic. of iho GlaHgow Royal 
mary, and Ims been used with success in hospital practire. 
the followint; Ib Iho mode of prcparlnit ll : 

lavlug sccuicd a paper of good texture, tho next desideratum 1b the Quid 
rnlib by which ii 1b to be coated and wntcrproolM. This is mode l*y 
sUtng boiled linseed oil with litharge, aietate of lead, aulpbute of zinc, 



II It employed in drying. A sqni 

se than the size of tho sheet i 

well covered, by mcai 

't Itm ibcet clioutd be tmishcd i 



a gallon 



f oil. N'o oi 



e Imnrd is now procured, several IncJiea 
be prepared. Upon this tlio sheet Is 
of n bmnd brush, with tho mlxtnrB. 

n both sides. On this a second sheet It 



1. dlgblly prqjeeting over tbe Drst, ill one end, in order to tacilitnto 
« of Ao shecM wlien thoy are to be hung up to dry. This la also 
d wllh tlie mliliire. This process is to be lepcntoi) 

ityro any In number. Is prepareil. The bclBt4^lp 
e miorruplcd flpnrtmeiit, ucross wlrtdi 
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stretched, and the sheets are to bo lifted seriatim, and attached by one end 
to the cords by means of bent slips of zinc or tinned iron. A very small 
space is sufficient to hold a hundred sheets or more. After twenty-four 
hours or more, it is ready to be taken down. As the sheets are found to bo 
liable to stick to one another, they may be dusted with French chalk, which 
prevents adhesion. The addition of a little wax and turpentine renders the 
dusting or any other measure unnecessary. There is only one part ift the 
above process where any manipulatory difficulty may at first be encoun- 
tered, and that is in spreading, evenly and expeditiously, the dry sheet on 
the oiled one. This is easily overcome by working the brush freely from 
the centre to the circumference of the sheet. 
The following are its most obvious advantages : 

1. Its extreme cheapness does away with any inducement which might 
otherwise exist to employ the same piece more than once. A ream, or 480 
sheets, of paper, costs from 7s. 6d. to 10s., and a gallon of the prepared oil 
about 3s.; so that each sheet costs the fraction of a halfpenny. This 
does not include the cost of manufacture, which would slightly increase the 
expense. 

2. Its transparency. — When applied over dressings of a stump, or any 
cut surface, when hemorrhage may be feared, the danger can be seen at 
once, and obviated. 

3. Its lightness. — It adds little to the weight of dressings, and it can 
cause little or no pressure on a tender surface. It is particularly nseM in 
this respect for covering large burnt surfaces. 

4. Its extreme adaptability. — It can be applied with great niceness to any 
part, so as to give rise to little or no inconvenience. When applied in any 
particular way, it retains the form impressed upon it. 

5. It can be torn easily in any direction. In this respect it contrasts favor- 
ably with oiled silk and gutta-percha. 

6. It can be made of any required strength by folding it one, two, three, 
or more times, without becoming inconveniently thick. 

7. It possesses a certain amount of adhesiveness, which is increased by the 
heat of the body, and thereby more effectually prevents evaporation from 
wet applications. 

ANTI-POISONING BOTTLES. 

The following is a description of a new form of bottle, introdaced in Eng- 
land, to avoid liability to accidental poisoning : In shape they are hexan- 
gular, with deep fluting or grooves running lengthwise along the bottle. 
To the sight and touch they instantaneously present most striking points of 
difference to any other kind of bottle. Vessels of this description, made of 
blue glass, are intended to be used for external applications only. For 
poisonous and powerful medicines, prepared or not Arom prescriptions, the 
dose of which is a teaspoonful and under, bottles similarly shaped and fluted, 
in white glass, are proposed to be employed. The bottles are provided with 
an entirely new contrivance, the effect of which is to make it impossible to 
pour out the contents otherwise than very slowly and gradually — almost 
drop by drop. This is accomplished by a very simple and inexpensive plan 
of contracting the neck of the bottle at the lower part, by the shoulder, and 
the mouth being of the usual size, the process of filling is but slightly af- 
fected by the contraction. The very deliberate and cautious action thos 
produced, will, it is believed, deter any one from taking over-doses of medi- 
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cine; while it is difficult to imagine a case in which a person could pour out 
and take the whole contents of one of these bottles in mistake for something 
else. To illustrate the manner in which the new bottle acts, in comparison 
with ordinary ones, it may be mentioned that not more than a teaspoonful 
would come out in the same time that an ordinary vial would take to dis- 
charge its entire contents. A person being about to take a wrong medi- 
cine, ^ay laudanum, contained in this new bottle, on proceeding to pour it 
out, would be struck by finding that instead of the whole draught having 
run into the wine-glass, as usual, merely a teaspoonful would have left the 
bottle; this would naturally lead to an examination of the label, and the 
consequent discovery of the error. Although to empty even a two-ounce 
bottle would tire the hand and arm of the holder, yet when only the pro- 
posed dose is sought to be withdrawn, the patience is not taxed in the slight- 
est degree. This invention recommends itself to general notice on account 
of its thorooghly practical character. 

INDUSTRIAL APPLICATION OF TALC. 

A new application of the natural silicate of magnesia, known as steatite, 
or talc, has recently been made in France; namely, the manufacture of but- 
tons, and even very handsome cameos, provided that, after its fabrication, 
the object be exposed during several hours to a white heat. By this strong 
calcination the steatite acquires sufficient hardness to strike fire with steel, 
and to resist the hardest file. It can be polished with emery, tripoli, and 
putty-powder, and may likewise be colored by different organic and mineral 
substances; thus, chloride of gold dyes it purple, nitrate of silver produces 
a black. By exposing the object to the deoxidizing blow-pipe flame, the 
brilliancy of the colors is much heightened. 

SUBSTITUTE FOR LINSEED DRYING OIL. 

Joseph W. Harmon, of Elizabethtown, N. J., has recently patented the 
following composition : He takes the residuum of the stills of candle fac- 
tories as the important basis of his compound, which consists of certain 
products from palm-oil, lard, tallow, or other greasy matters remaining after 
the stearic acid has been taken off. To one gallon of this residuum is added 
one gallon, more or less, of rosin-oil, and these are melted together into one 
homogeneous mass; then three-quarters of a pound of litharge is added, 
and one pound and a half of umber, together with three pounds fresh slaked 
lime, and three pounds of oil-cake. The whole mass must be carefully 
mixed and boiled properly, and, after cooling, it is brought to a proper con- 
sistency by spirits of turpentine, when a good substitute for linseed drying oil 
is produced — the proportions varying, of course, according to circumstances. 

SULPHURIZED OIL PAINT. 

A solphnrized oil paint has recently been brought to the notice of the 
Society of British Architects. It is prepared by subjecting eight parts of lin- 
seed-oil and one part of sulphur to a temperature of 278^, in an iron vessel. 
This paint, when applied to the surface of a building of stone or brick, or to 
wood-work, with a brush, effectually keeps out the air and moisture, and 
prevents the deposits of soot and dirt. It is said that it improves the color 
oCjtone and brick^ as well as preserves them. 
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EXrEHIMENTS ON LCDKl CATION. 

A ccrefnl experiment, mado on the Ulcli<;;an Central Rallroail, in nifEiid 
to the cooipoTHtlve vhIuc or ivIiHle nad inclalllr aWt, resulted in ahoii' 
greax different in fuvcir of wtinlo^ll. Runniri™ a single train 103 day*, oa»- 
IialTor the jotimals wvra liibriiiLtud with vhalc-oil, consuming S8) piilonfi 
to»llnK 60 ecnts per gallon : the other half with meulilc oil, CDmilmniK 31 
IpdloDS, costing Sl-34 per )^on. — Battroad BegaUr- 

IMPnOVED METHOD OF TANNING. 

The Sdenlijic Amrrican, trnjiBtnMB IVom the Bnvnrlnn Ju'inml of Arli and 
Tnidrs the rollowinj; account or a new inclhod of tunning, recently intro- 
dnefd intu BaruHn, by M. Knodercr. 

It Is well knonm that, by keeping the hides and the tannine; BubstanccfMm 
cotninK in eonlact with tho air. Iho tannlag process la malorlaily facilitated. 
In order to affei't llila practically, tlie only nay is to carry on the tanning 1b 

The vesicl In whidi the tunnlni; BubBlance Is kept has to bo made •Ir-Ughv 
and, at the Eotne time, no motnl can be used except Iho vay eipeiulTe on^ 
copper. Iron, as well aa zinc, is nRbrted hy the tanning i>ubst*n«s; wood, 
can only be used If Its porca have been slopped by Bonio vnmi«h, yihUh 
effectuaJly prevents the air IVom entering the Tcssel after It has bueo pumped 

M. Knodcrer employs a cylinder, or barrel, rendered air-tight, and fined 
Willi man.holcs, air-pumps, etc., and an apponilus by which a tDiailon 
be imparted to It. The opcrntlon of tannine Is then carried on u fbUc 
When the hides are taken from the waih, oil the water eoniaiuod In Ibem It 
expelled by a powerful press. This done, they arc placed into a boml, 
gelher With the necessary amount of bark, or other tanning substance, 
■nffldont qaantily of water Is added to keep the contents of the Innel dkM. 
The man-hole is now ciosc<l, and the air pumped oat as clear as ponlble. At 
the mrctlciitLon of the air In the liarrcl proccedn, (he pores of the hld( 
opwied and prepared to receive the tanning substanec, Wlicn the air baa 
been rarcScd as much as possible, a soltablo quantity of tanning mIuUod tt- 
admitted by means of a pipe, which passes through one of the trunnloiw M 
which the barrel la suspended. The barrel is Ihen rotated half an hdor, 
conling to the quantity of hides In the same. After two or three honn' iw^ 
the rolalion Is continued for a longer time; and so on, dimiDlshinf! tb« tloM 
of rest and prolonging the time of rotation, until at lust the rolatlOQ la « 
tinned to iho end of the oporntion. 

By thus combining three actions — the raniflcutioii of the air, wlMrebjr 
pot^^s of Iha hides ore opened, and the formation of gallic oi'JJ is preronladi. 
(he rolar? motion, which fodlitalos the extraction of the bark, and wbkk 
produces a mminuous fulling of the hiiles; and (he incrca«cd icmpawiu 
which Is produced by the motion, and whereby llie comltiiiation of the ffell 
tjnous matter contained in the cellular texture of the hldos with the tuiolni 
■nbstnncc la greatly faciillatDdi — by this combined ocllan, Iho tintilsg of Ih 
hides la ctTwJed to pcrfecllon, and with a saving of time, which it taSf 
WUtdished by the followlni; table, based on actual experiments : 
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atolldayi. . . 
8511,40 '- . . 

aoiow " . . 

tOlDlfi " 

SO to 60 " . . 
00 to 9) " 

701O90 " . . 
of lark ii Bftvcd by using 


luml, .hen 


LtKhl oow^da. 
Coo-hidH. middling, 
tla.yoow-lildei, . 
Ox-tiidct, liglit aud m 
(tt-liid«,flnitqum]itj 
UlOuiuneliinc, 


75 per cent. 


. 18 lo 



^HV PBEFABATION OF FBICTION UATCBE.S. 

Vagnvhas pnbliahcd iheroUovmg reauics orbla InTesIlgatlons rcBpcclIii;; 
tbo preparation of IViclion matches. 

The ingredJenM oned are phosphoruE, a mecnllic axido, nitre, and a cement- 
JDK sntsiancD. One of tho tnoEt tmportnnt points in the propHiBtion of Ilio 
paste is the proportion of phosphorus. Tbia sbontd not be more than onC' 
tenth or one-twelfth, when the pboaplioms la molted in solalion of gelmlno, 
titer Ibe utnul method. A miii'h imnllor amount of phosphorus is sulBciciil 
for the preparation of a good paste vrhen the mode of preparation Is altered. 
A tcmuer effect la produced irilh & given quantity of phoKphorus when it is 
T0T7 docly dlTldod, on account of its greater inllnmmablllty In this smle. A 
lohnion of pliospborus la blsnlpbide of cBrbon. leaves tbo phosphorus so 
tinely illrideJ On crapomtion, that it I[nilIcB by contact with Hid air. Uow- 
CTcr, nlwD this finely dirlded phosphorus Is mixed with solution ofKclaliao, 
the dry muss doc* HOI ignlto when exposed to the air, nlihouKh 11 \t very hi- 
flsnunnhio. Apart fVom greater expense of a large amount of phosphunis, It 
ia otberwiae ilisadvnnligeons, owing to the produclioti of u nim of phos- 
phoric add, which renders the Ignition of the wood orslearlno more difficult. 
Wamer recommends llie foilowing mode of preparation : 
Eight parts phosphorus disBolTed In ttlsniphlde of carlmn 1 31 ports gebitine; 
24 purta petoxide of lead, and SI parts nitre. 
Ue'consldcn tbnt the 1>inDxldcof manganese would bo the bent nda.pted to 
^^^aptvparallonof the paste, since Ic contninsa lariKr ntnoutii of oxygon Uian 
^^^MmiI or peroxide of load, and as the motaUic oxide survei only to main- 
^^^^■ittw combustion by yieldinf; oxy)reo. 

^^^Ka ultra also la suppoBcd lo be serviceable only as a source of oxygen, 
^^IBhiil^t tborefbre be replaced by somo other nitrate; Ibr Instance, nitrate 
tarris, which, like the potash salt. Is anhydrous. The amorphons phos- 
phorai does not seem to bo nearly so good IWr the preparation ortnalchct u 
ordinary phosphorus, most likely in conac(|uencc of the necessity Ibr tho 
runT«r*inn of funorphoos phosphorus Into ordinary phosphonia before Ignl- 
lioR takei place. 
M. Canoull. of Paris, has patented lln- folIowJna mLxiurea without plios- 
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then niflJo liilo a pnslo with Iho •olutlon of Brilish goni. The latlcr nmy 
rcplnocd by gnm or glue. 

2. UBlcbcH wllh a Preparcil Frlulion Surface. —The mau con»lsl> of 

I of poImI^ ' IMrta. 

Bugir of leid, 3 " 

KeliroBUte of poloEM, 1 " 

Flow«™ornjli,liur, I " 

«"«trr, 13 " 

Thry are mixed In llic snmc mnnncr M No. 1. 
" " " ir is made rrom 
BUolHnilth'i MBles, 1 p«rt. 

CblOnlB of [K'<>H> * " 

&ed|liie. 1 " 

These are mlxisl, and paliiti'd on bUuhQ uf luipcr, wood, or tnotall. 

B. CfalDnUc of poUau, S parte. 

BlohrommUof potuu,' 1 " 

tinm, OTBrllichgum 3 " 

Prepared Kiid mixed as under No. t. 

Ma(ehc« dipped into ihc nbovo mlxlnrcs arc not ignited by concani 
nor by a ictDperaturo an hl^li as 3S0' F. 

PKICE8 PATFAT CAKDLE WOHKS, LOKDOS. 

The proceEnof manuTactnring candles, a> ranie'lan *1 (lie worha of ! 
Faleni Candle Cum pun;, which wc ptopoM! briefly (o drscrlbe, is ono 
miMl Inlorcating sights In LoDdon. Tba two estaliliKlimenu are kno 
Belmont, at Vanxltali, and Sherwood, at Ballereea. At Sherwood, iho 
rtna over twelve acrcn of Kronnd, lix of vtliu^ are under coTcr; ■ 
Ihli establishment we wish to carry our reader. The raw malerjals 
pally used In this oiananu-lory are palin oil, cocoa-nat oil, and peti 
IhB Drsi, however, is naed in by for the larKcal qnantllie^. and 
tkin Ibr the mannraclnro of cnndlca we ahali first draw atlcntion. njm i 
■1 hnpotted, It of a deep orange rolor, of the ronsisioncy of buttar M a 
nuDmer; hence it will not flow oat of the cask like the moirc fla«nt oBii I 
to asilit this costive tendency — the first care of Iho mnnulknulW— ' 
Ibllowhig plan is pursued : tho caski of oil. u Ihcy arriro from tha doc 
•re transllirrcd to a largo Hhed, the floor of which ii tniroraeil. Crom i 
to end, with nn opminK about a foot wide, which Is lii rommniiicatloa m 
an nnder«roun<I tank. Over thin openinjE tho Iiiinir-holo of each sucrtai 
cask Is brought, and Iho persuasive action of a jet of elcam thraim IdM 
mass 0|ir«(ll]y liqnefles and tmn»rcrs h lo the under-irronnd tanh, Hcnfr 
tho oil I* pnmptil by steam-power to what may be calleit the high acrrlet 
fhe etrahUsbwwt. cravltalion belnc snfflrtcnt \n TOuto \v <»Trs VubV to 
diattlling-rooms. PiJiii oil imd iil\ animrt oWs bto mai\o uv«t itncA'dMai 
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••a verr hard bndy, colled elcadc acid, a [Iqiiiil termed oleic acid, unrl a 
wbito, firup/ body, whitb aits as a bosu to the oilier lw«. Now ihusu (liroe 
coiDpajiiaaa agrw adinirably In DBture, but tbo morneut art atlcnipu to con- 
Ten tbero to her own purpcweg, In (he formation ol* candles, a little it IISeulE]' 
■rlics; tho fclfcerlne lams out tci tie Iho elow man of the party; likemanj 
EDod men and ime, Its Illuminating power li Ibuod lo t>o greatly defidenC to 
thai of the company it is in, and lience its Section ii votvd by tbo icIenciBc 
nuullv-mnlcer. Kot long alnee, ttila was performed by iho process termed 
lime uiponiaculjon. By thin method, cream of lime was Intiiantely mixed 
with ibe fatly ninltcr lo be acted upon, and the principle of chemical affloi- 
llcs coming into play, the dilToicDt ingrtdicnts, like (he dancers In a certain 
ctHiaeltbh watii, forsook each other for new comers; thus Ibc stearic and 
the oleic oddti walticd otTirUh tlio lime, Icarln^r the glycerine by Itself. So 
sooner, however, was this urrangeiuent completed, than It ira9 broltcn up by 
■he IntRKluctlon of stroni; sulphuric add, which in Its turn wallzed away 
with the ilme, Icarlog (he fat acids free. This was on expensive process, 
howTTer. inasmuch us. Independently of the cost of the lime and sulphuric 
■i-ld, tbe stearic acid oblniuod was cODiporallvely small In quandtj, and the 
whole of Ibe glycerine wa^ wasted. The next step In the process Is known 
OS ihc EOlphuiic acid saponiQcatioa, tbe fat adds being exposed to sulphnric 
add, at a (cmperature of 3K' Fahrenheit. By Ihls process, the glyccrino is 
decomposed, the fltts are changed into a dark, hard, pitcby maes, the result 
of Ibe cbatring of the );lycerlno and coloring malters, lis fitml porlQcBtlon 
bdng effected In a still, from which the air Is excluded by the pressure of 
■opcrbeated steam. In 18.^, this process was broneht to Its present pcrfocl 
nace. by passing this superheated steam directly tn(o the neutral fat, by 
which means It was resolved into glycerine and fal odds, tbe glycerine dis- 
tilling over In company, but no longer combined with tbem. This was an 
Immense step gained, Inosmndi as Ibe glycerine, (bus for the flret time 
oIi(aine<l pure, and In la^re tiuantltles, was raised IVom being a more refuse 
prudnct whkh the eanUlo-makor made every cTon to destroy, into a most 
important body, of great ose In medicine and the artsj luducd, like gulla- 
pcTvha. or vulcjmlted India-rubber, it is no doubt destined to play a great 
pnit in the affalts of the world, and Is far more valoablo than Its companion 
hodlM, the stearic and oldc adds. We may here mention that It is the 
pnsence of this very glycerine In the old mould-candle, and In the stiU ozlst- 
inj* "dip," which prodnces (he Insalfenible smell of the candlc-anulf. A 
rsniUe. when blown out, exposes the smouldering wick (o the action of the 
atmonphore, and the glyecrinc dislills away In the smoke. Tel here we tea 
as tnucb as six tons dlstllllni; at one tlml^, in one room, without the slli^htcst 
smell, in cotisoqnence of the process tukuig place in a vacnnm. Imagine, 
good leader, what would be your sensations sniRIng at six ions of tbe 
conixnirateil essence of candlc-sDatri 

Tbo two ai'Jds, the hard stearic and the Suent oleic, have sdll to be sepa- 
raled. as It Is only the former which Is, from its high melting point, calcu- 
lated CO rorm tbe true candle material. The cooled fats, forming a Ihiek, 
Iflrd-liko dulisrancc. having been cnt in appropriate slices by means of a 
revolTlnj; cntler. are then, by an iiigenloiis Inbor-savInK apparatus, spread 
npoH the snriViH of cocoa-nn( mats, inlch ore taken sway In trucks to the 
piVH-niam. In tbe pivss-ronm these piles are siilOccted lo hydmntic pns- 
sarc, which slowly squeeicA out Iheolcle add, leaving ihe t^XcikxVc wrt&^M^X^, 
milfUbniior thin. hHnl. wlific lokcii. Tliimc arc romclWnX. ■t\ws 
^^^^taMtft rile nwUiif- jirni-cw JH ciin-ii^^l uii is nnsK\ \n \\vu 
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Inlo each vat it long call of pipe ilcpendH, ichlch odnilU into Uic (aMj 
a blMlng toaeuo of ateam, wblcb quickly liqacSca il. 

Tbt Btcariu oil, or candlo-maklng material, of Che cocoa 
■Imptr hf pressnre, no dlEtiUntion or addiflcntlon hdni; rr^iilred. Thti ire 
knoiTD " composlle candles" of thld form are made froin a coinbtnatlon 
thit oil at iow TnclOng paliii and The bard titjaiiv acid of tbo palm ^. thd^ 
relative proportions varying; acconflng to the varying condition of tbo prii^ 
of each In the market. Wo have yet lo speak of the prodaeiiou of cam" 
material ttota the oovel snbscanco petrolcnm, a nolnrol product of llie kit 
dom of Biumah, where it wclta up trora the ground, like naphtha, to which 
bean a rery Htriklng rcBcmblance. It is a mineral sulutancf.', compoi 
ODmbsr of hydro-carbons, varying in specific gravity and boiling 
The preparation of this dark-oran(;e-colored liquid I> conducted aimplf hf 
disUtlatlon; a number of very different products comliii; over M diStec ' 
tetnperattires, mnglne trom IijO^ to 630^ Fabrenhell. The tirsl prodoct 
distil is the extraordinary liquid termed aherwoodole. a detcrgGnt very 
lar to boniNio collas, the well-known glove-cleimer, remoi ' 
like that ilqtiid, but without leaving any etndl behind. A very 
lamp-oil, termed Delmontine oil, la the next product. This oil hunu wllk^ 
brllliiint ll;;hi, and. as It coniBins do arldirylng prlnclpte, tt never vmni ' 
like other ollx, the metal work of the lamps. The two note pnSatXt . 
light and heavy lubricating o!li>, used for labrlcathiK spindles, oi a mi 
chonper rate thnn the ordinary oUs now In use. The last product to dlld 
termed Bulmontlno, a new, solid eulistancc, of a most beautiful tnuuHno 
while, somewhat resembling spermaceti, and formin" a candlo of ft n 
dogani appearance, very similar to tlio parafflao lately distilled fnmpml 

The candle-making material being now St Ibr moulding, lot nt tnirodi 
the reader to this department of the mannfacioiy. A room, 13T bj iM fl 
1* titled up, tbronghoiit Its entire extent, with parallel benches, rgnnlng- fr 
one end of the department to the other. In these benches, ranged dOK 
gclber in a perpendicular direction, are the caiidle-mouldt, wbieh, vjn 
ttam above, their open months prr^cnt the appearance of a vast boiU9r<!<K 
commensurate witb the nlieofthe room Itself. Along the topof Mdi lieD 
ICM ruet in length, there runs a railway, and working on this nillwitr la «< 
may be termed a candlo locomotive, — a Inrge car, running on wbeeli, 
talning hot candle maleHat. Tbo wicks having been ailljiisled rnitjrln 
long axis of the mould, the locomotive now advances, and deposits Id « 
litieof moulds exactly enough material to nil them, pruccedlog r^gvli 
tme ono end of the hendi to the other, setting down at different staflofis 
complement of passengers. After a bufflclcnt time has elnpscd to allow ih 
to cool, pniparatlona are made to wllhdraw them fh>in their moitlda. This 
done In the most iagenlons mantier: in on apitrtinent close at hand, an II 
boiler of groat thickness Is filled witti highly compressed air, by tuoMS 
a pump worked liy a steam-engine; pipes from this powcrftil tnotl*« « 
mnnlcntc with every distinct candle-mould, and cmvey lo It a pttwtni 
air tiqual lo 4S ponnds to the sqnnrc Inch, alKial the snrface of the dlanU 
of a canitlc. These candle-moulds and the air-pump conslitulc an. InliMi 
•Ir-gun, contalolng thonsundK of barrciF, each barrel loaded with a cam 
The turning of a cock, by boys In aReudaiicc, lets off th»c guna, and fjt 
the canillcs with a *%ht hishiog nSlra. This [tuillnde Li ixinK on all o 
the mom thmnghont the entire day, and in the conne of tliat lime do 1 
a IS^.tSO <»ndlD pn^ectllca, wclgliing ti^iwaitlt of toacteuQ lonaajh 




1* wichs of these cancilca are made very flcio, the liigh iUuminatine powtr 
of ilio Mcarir acid enabling a fine wick to gire the more light than the coorso 
wii'k of the rommon " dip." AKalu, the pvticular twist gli^n m tha wick 
when tt ii plolicd, knd the wire wlib wlilch it is boand, cuunes It to project 
fram Ibc flame when barnlng. PsJroci'B mndle-wlckB are iwtetcd a[K)ii eoeh 
other, the relaxation of the twist as It burns aniwerinR Iho anme end, — tho 
pmjecllon of ths burning cotton Ihnnieh the flame and into the air, which 
immediately tixidiies It, or eanaes i( id cntmblo nway, thus obvlatini; tlio 
IWceacHj orsnutnng. Here wo kc an extmordinary cxamplo of the mBniiEr 

■^ich a Yery «impl« improvement will sometimes interfere with a very 
He tnide, — the simple plaiting of a wick doing away with oncof lhomo«t 
fiinive tminchca of hard ware in Birminfiham and Sheffield. 
ne candles are aeot Tonh Into the market In pound packets, packed in 
jbly omaroenial boxes. Tho manut^Ftnre or these boxes I* not ihn least 
lttietv«iine part of the manufactory. In cousequenco of ibc duty on paper, 
il was ncrwsory lo look about for some cheap substitute, and deal was Anally 
ailopled. A plank 1 (but wido by A long, is planed Into no leas than HO 
[haiinpi of that «izc ; ihcK are pasted on one ildo with a very thin straw 
|nper, BO a» to form the hlnjws for ihe sides. Tlioy ore cat out by a machine 
to Ibo required tUea, imil rapidly made np afterwards by hand, the cost bclnit 
truly InsltjnIBennt. For (he manufacture of the' nislil-llKht cascii, tlie slin»- 
ru rolled into a cylinder, pasted, and then cut ofTto Che Teipired Icni^hs 
d-laihc,— On™ a Work. 



CUTTING FILES BY MACHINEBY, 

It meeting of the Inslilullon of llorbanlcai En^Inecrii, London, 
biiu) for cutting flies, the invention of U. Beroot, of Poria, was exhib- 
d.w>d described by Ur. Greenwood, of Leeds, 

le chisels could ent five times as many files as by hand, withont 
I luhorpened. Tlio teeth cut on llie files were raised with pcrfcet regu- 
larity, and were fully belter than tliose made on hntid-niude lilen. Twelve of 
inch niaehfnes on now In aperslion at Douai, France, Onoin Brussels, Del- 
f;iiiin; and (he relative cost for cattin;; flies by them was eight rents per 
(Imen; by hand, lixty-lbnr cents. Mr. Greaves, who was present, said bo 
bad b«TV enpiged in file-cutting ftir twenty-flvo yeont, and ho conid state 
lliat tills machine could mt as good flies as those made by hand, if it wore 
well attended. It was also stated thai various meh machines had been tried 
both in America and England, none of whieh hail been so sneccsefnl as tho 
one of M. Ikmoi. In most of the mai^hlnes hororofore mode, the idea elim- 
inated in them was an iron hand holding a chisel, and an h^>n hammer 
MrikHifl Mows on IL The vibration of tlko chisel, by this moile, canned 
irrrgnUulty In Ihs teetli. In the new machine, the blow Is given by the 
preMure of n flat steel spring pressing npon the top of a vortical slide, at the 
lower end of whivli the chisel Is firmly tixeil. This slide Is aclnaled liy a 

8 about a thousand revolutions per minute, auti o 
•U ln*eidj 
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en'llcas bunils, nrlilcli ran In opposito lUrectloDt. Tno poira or ibeac t 
baniit ore prapared, une for roIUnK togelber llio lilliae °f >lie dgnr, ai 
olhor rurwlndin^ [lie wrapper. The ftamo uf llie uppot buid li hnngosl 
bltiKea at one side, so lliat It mKf bo (umvU op«n. Tbo openMr gathen ^9 
bun jle of pieces of tobacco-leaf, previously cm of the proper leneth, *ad T 
places tliem upon ihc lower hand, n-ilh d smooth piece of Ickf lootcly iTOuBd 1 
Ihem. HD ibcn prcsscj down the frame of the upper biuiil, briii|;iii;; It it 
IConr with ibe lower 1ian<], wlicro it is held by a. lulch. He tliCD throm lb* 
two bKnito into gear with tbo driving mnchinerr. uid the bundle of tobaecv ^ 
U npldly rolled by the two lianda bctweon which It la prussed, which ran ii| 
Opposite directions. The effect of this operation Ij to preu the bnndto tne 
gelbcr and Bainciently tighten the loner wrapper about It. The appantVi 
Air wioiUni; the wrappers Is provided at one end nith a liollow meiaJllc eo ~ 
porllr fbnned with a rcrolring roller, for Hiiiebiug the pointed cud of i 
dgan, and Ktvlnj; a, twist to the wrapper which preTcnts It froni nnwfiHU 
The upper liand of lhl« apparatus being turned open, the nrnpp«r, [ 
Ttonslj eat of the proper rcnirorm shape. Is placed with one end npod tll|i 
lower band near its end, and the filling, prepared as lieforo dcKiibcd, t^^ 
then laid upon It, and the apparatus Is closed and thrown into gear vrilli Om 
drI'riiiK machinery. The two endless baodB. running in opposite iIii«ction% 
loll the eigta between tbeni, and an the wrapper is held at an angle by It' 
operaMr, it Is diawn in aod wrapped around the Gllitif:, forming th« cjgai- 
The rotary motion Is conilnucd nntil the pointed end of the clgnr ii nihbef 
imooth, and handsomely finished by Its rerolntioiis in the metallic c 
Tbe upper band now beln^ turned open, the cigar Is inkeii out and 
xqnaic end cut ofi', when It Is ready for market. — SdailijU: Amn-ifra. 

THE WESTMINSTER CLOCK. 



The clock recently constructed by Mr. Dent, of I/>ndon, for the new B 
ot Padinmctit, Wcsttnlnsicr, London, Is uiiu of the most complete ami ■ 
curate pliiccs of workmanship over put logelber. When in its places fl 
etock will report Itself to Gruenwich every day by a galvanic nctioii at t| 
■trilclng of some given honr, and when oneo fairly going and r^olut^. 
will not rcqulro altering lo tliu extent of a second per week. It hat bet, 
eiToneoiuly stated that the dlot-faces of this clock are the la^ceit IB tta 
world. This is not the cose, as cliey arc considerably lose than one wUci 
exists at Mechlin, In Dclgium. But then the Westminster luu (bur 
plates, and In this respect It stands at the head of all other docks; ft 
otiier ono In existence has to work fbur dials, *221 Ceet wide, lbreii;ht and^ 
hair days. The bonds of the Westminster cluck weigh each altout 3 c 
and at thiity seconds, or half minute, the ponderous minat^-haud h 
iDChmon Ihe dn-uinlbrence of Ihe dials; but the movement will bee 
Insteail of a sodden jerk, the momenlum being checked by what la k 
as Aha "gravity eseapemeut." The frame of the check is 
Oet 1 inehoB wide, and 10 deep. The whole of the mechanicm of the e) 
weighs nearly 4 tons; but motion is given to Oic whole by iheartlonof* 
unall spring, weighing one-slxih of an oance. The pendulum 'weiitlH i 
cm.; bat, 80 accurate are ali the adjuatments, that when It Is 11 - - 
regnlnie the clock, the addition or reniovp! of a p 
oaaee will accelerate or retaid It nt the rate of a second per day. ' 
f iq>Of thli dock Is ■ matter of 1» iniaW. ^mvomuicK 



lal wetgblniEOV 
day. ThewlD^H 



H UKCHAMCS AND USEFUL ARTS. Ill 

^MKhl to Iw lifted Hilt nol be less, iiitluding rrirlion, tlinil from lliwe ta 
font toua; and Ihe time rcqairvd for lUa opcralfon nlll be al least five 
hours. The FKpensc, tLercfore. ir doiiu by hnnd, will be a conalderabte 
llero. The use of u truoJl Btcam-un^lno liOB been suggested. 



^ 



GLAZED WATEHPEOOF CLOTH. 



patent hna lately been token oat In Englnnd Tor making; wnlerproof 
ckith, to ImllatD leather, by the Tollowing process: Abonl tbiro 
eark of lilbarm-, brown nmber and hydro-pro loxido of mansaneiie, 
tubjcetnl slowly lo a boiling aetloa in one gallon of Unseed oil, Tor 
nbout tlipce liriura. It !s now sjirend over the surlliee of twilled cotton rloth 
laid on a table, with a sponge, and thca hun); up In a warm tuuid to Jry. 
AftcT this, II Is gnbjcptvd 10 a 9ceon<l cost at tlie same oil rBmlsh, reiitlcml 
black Willi lampblaek. A sinoll *crupcr Is employed to put on Ihe twcond 
nut, u It b a little thkber than the flrgt. If Ibe vnmlKli is (loiiirHl to diy 
qaick. It U thinned wllh mrpentlno. When the secoml eoat 1e dry, the doth 
l4 poliahed with pnmiee «iono aiid water, lo r«ndcr Its surftuv smooth anil 
close. Sureral cuata of this varnish are put on in a similar manner, each 
being dried before the other Is appliod. The finisliing, or lop vamlsh, l« 
made of linseed oil boiled with umb«r. litharge and Prussian bluci, tlilnood 
niili tirrpentlnc. The finbhlae operation Is mntiliii; the clotli beiweeo two 
engraved metal rollers. 

IMPROrEMEUT IN UUBtCAL INSTRUMEKT8. 

A patent bos lately l>cen taken ont In England, by J. Bobenson, for nn 
JDTentiaa which relates to a most simple method of i^c^^B3lng Ihe volnma 
and richness of tone of mtisleal Instruments. Aa applied to violins or simi- 
lar stcinKcd Inttruments, the sounding-board Is made somcwhnt thicker iluia 
those in common osc, and the iaside is deeply grooved, loneitadinaliy, In 
parallel lines. The nroovlng operation removes the white flbroless wood, 
leaving the more fibrous portion standing. The baek of the Instmineiit 
may alio lie grooved ; bat Ihe souadinR-board is the most essential Ibilnro 
of the improvement. The sound irig-boards, anil ibelr supports, of plano- 
rottes may be grooved in a similar manner, and with gumi results. The 
piioves leave the spaces of wood between Ihcm In »ach relative positions, 
ibat an increased rcranaot vibmlory notion Is thereby caused, which iLiw 
gtcdtly Improvea the lone of theln»lnimcat. — &»Bn(tjfejliri(irinin. 

ENUKAVIKG OF HOLLERS FOR CALICO-FalNTlNG. 

novldonce corroipondent of Ihe BoUon Journal Elates that a merhonl- 
'■irani^ment has lioen invented by Mr. Miiioo Whipple, and improved 
Thomas Hopo, of rrovidenco, by which the engraving of rollers 
n»ed In pdntlag ealieus and delaines can be aeeompllBhcd " In onc-iiuarter 
the time (brmelly employed, and a ffrratl rcdnclion of labor and expend. 
The surfaoe of the ropper mllnrs are roverol wiih ihreo coats of asphajtum 
palm iKCon heing plareil on the machine. The mechanism Is so arranged 
that npuQ tmeInK on index HitarD, which only requires one person to attend 
u|>na tht' *katdi or paliem lo be enitnived, it fbrms a eonnectlun with several 
■liamiinil |KilnI« placeil alwre tbo rolkr, nnd masw t^Mstn \d ni<iv« \it tiaa 
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Ihniiigh llip (liin coTcring of asphnll upon ihe copper fnirfii™. When eoia- 
plclod, Iho rolLen are placed in diluU lU'id, wbich elcluM Into tIjB mppo 
when Ihe piunc has been remored, imd tbiu accompUsbcs the cngtaring." 

NOVEL COAL SIFTEH. 

A noTel lilXer, only reqairSntr the reniHO fVom tho grate or store to be 
poored tnio a hopper, vhun il dow its own siilltiK liy gravity, is conatnmed 
with ui inrcTIod cone at the liotloiii, and ■ direct one over It, both bchig 
mndc of woven wire, sad funning the Burecn. These are anrmountGd. wiA 
a hopper, into which the cool end uahes are ponitid, when they fjjl apon 
the apex of the cone, slide down its periphery, tlinchargo raund the iniUi 
base or the Inverted cone, anil bo od. the ashcii IHItini; through an orifict at 
Its lowtnt point. The screens are lo umtn^l as to be easily removed and 
cleared, should tbuy bcmmv dogged. It might >>e applied by fkraitn M 
aBEorting sarh seeds, rmlls, potatoes, etc., aa are round enoneh to roll ov« < 
the cones. For coals it must be or great value, should it not idiolu too uftot 
by filling Uie meshoB with irregnhirplocei. — AT. Y. IVitune. 

IMPROVEMENT IN THE MANCFACTUBE OF STARCB TBOM COOS. 

H. Watt, of London, has olitnined a patent Tor making starch froiD IndlOB 
com In the fallowioK manner: He steeps the com in water raDging iu («[••, 
perature fhim 70° to 140° Fah., Tor about a week — cbungfns the water at 
least once in every twenty-four hours. A oorcain snouat of acid (brmenUi- 
tlon is thus produred, causing tho starch and relYise or the com lo lie eMily 
sepornlod anorwnnls. The swollen com la etTiod In a corrcnt of dean >o(t 
and the pulp passcl Ibrougll sieveii. with Ihe walcr, into vatt. 1m' 
these the starch gradually settlos to the bottom: tho dcnr water is Ifaenm' 
olT by a lap, and the aturch gathered and dried In a proper Dpanment Ibr 
the purpose. 

FLBSIBLE IVOBr. 

Aerordiog to the proeeaa of Gelsler. in Switzerland, arlides of Ivory an 
placed In ■ solution of phosphoric acid of 1-130 ipecilic gmvitr, and IcA 
there until they assume a irauspnrcnt aspect. After this, they are cakn 
from the add, washed off in water, and dried with soft linen cloth. Ite, 
articles cue now as soft as thick leather; they become hard in tho open alri 
in placed In warm water they assume their former sonncas. 

The application of such ivoty for nipplea of nuniing-bottles, or forcoTCn; 
of sore breasts, aad for similar articles. Is of importance. The chanRO erti 
dently consists In a solaiion of a portion of the lime, producing a GOtnpV* 
■Itjon contalnlnE: n smaller pcrccntag" of lime than ivory. 

ON THE OXIDATION OF IRON. 

)f Iho Uanchcstar Plilloaophlcal Soclet]'. H. H. Onneitid 

jsed In buildings, which have liecoaic m 

oxtdiied OS <o injnrc the stmnnrcs In which they had been nscd. An ima 

mp. taken from a Imitress of tho Manchi'^ter Parish Chnn-h, had liecOB*; 

treble Its own ihickncAs by nut. and had thus split the buihiing In Ihe ee»>' 

tiKj Mini lUtctl Hlioul twelve f«et of Ihe wall. It was inserted about 

~ ■ erf iron wt» » muffl. 




KECnANICa AND U3EFLIL AllTS. 



n in<-h thirk t> 



^^mtplo of Si. Mnry'* Cliun'li; il was threc*igbtLB i 

vallT, Init hod increased lo ecvcn^lKl'cliii or an \oeb Mib ihe ruir. Thare 
yertv Bm^nil wiNlto» usurl. and ttii'^e hud Mvii tlic stoiiSB whli^h ibey WCTO 
nicaiit (o kuep in (iicir plaveit, and tomu of 1lii;ni liitd «vca buun split by iho 
6luw but certain force of nut oxpuntlon. Ttie ct«-])lu wna eroptrd In 1750, 
and till' upper pnrt hnd bcroms so rilinuua by iliesv wcdj^, tlist it hnd to 
be uken duwn by the city survpyor. 

DrttniiiieeAftloaofOiiileso/Irna an ITiW. — M. Knhlmnnn, nt a rownl 
mrxtini; of tlio French Academy, drew nitcnilon in (he decay of the wood 
of ships In (he plorca adjoining iron nails nnd bolts; while na audi decay 
look pinco where wooden or copper holts were employed. Hii obBurraliDlls 
were made on (hips at Dunkirk. For the purpose Of explaining tliese tavtt, 
hi' had inslitDted nnmcronit experiments on tlio action of EC«|ni-oxldD of 
iron on vorioni vegetable products, the results of which appear to prove 
thai Ihe vc«qai«xtde brings the oxygen of the atmoHphcre into contact 
will] the or)^nic mutter of the wood, and tlmn haslcna lis destrnctlon. Thu 
oxiile heronna, In some degree, a kind of rencrrolr of oxyf^n, fllltni;' Itself 
at tlw expense of tlio nir, and emptyinii itself to support Ihoxomhustlon 
of combnlfblc bodies. To avoid ttiis injury to the wood of ships, the nuils 
etc. should either bo coated with alnc, or muds of copper. 

ON THE BTBEKGTU pF IRON AND STEEL. 

itinK of Ihe British Association for ISX), Frof. Uncqnom (tare 

jlbMrBct of a set of experiments conducted by Robert Nnpicr and Son, 

iginecrsj of GIuskow, to test tlio Btranfrth of iron and steel 

and plates. The following arc thu most Important results arrived 

at, arranged In a tibnlur form, — the weights in citch case Wma applied 

RTBiIaBlly. 
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SAMl^lKTAL WfWD. 

t PoMdnm there h a solle Of apartments, ltrew'M!^a 
k <if wblrli,iu writ UK the standlner flimltnrc, rcit«i\sW rT ---"- — 
UBbitl, and cxhihiilii;; ilie uniuvnV cqW < 
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of Iho wood. In Enslanil wme pmgroes lias been mado towonls tlic iatrv- 
ductjon or tliis tystcm In lieu of Iho coarse fmilaUvc offoru of the | 
nnil j^nuncr. L«ii<lan lUrnliura dimloni raunafncture bedroom funtllun l> 
yellow pini?, Fntirh poltehcd, fur whkli the; lind s ready sale, the frnfO- 
enro it racuiveB beitit; dae lo its beauty onlj. and not Its clicapneis; ibr ilw 
ne(«SRity of uain% In It only the rboicrat timber, IVco from knots and bl« 
lilies of oil kinds, mokei the price nearly m high ai [lial uf malioi;anr. 

RECOVERING WOOL FROU WOHH FABRICS. 

A patent bus been taken oat in England, by R. Bell, for TcMiTErine v 
from old wom-oul clotbcs, composed of cotton and wool, «nch as tlelaiiiM. 
Tbo patentee takes muriate of mangnnene, aacb as is ordinarily obtsincd h 
a residoum In ttie iDanuTaclurc of bleach Ing-powder; the rags to be I 
ore then atccped in a nolulion of this, which entirely dcfumpoacB the veget*- 
bio or cotloD portions, ond leovcs the woollen fibres uninjured. The "" 
Is then sirsined through a bIcvu that retains the wool, which is after 
waaheil, dried, and may be used for sbodrly or other pnrposoa In maklii( 
new good* oat oT old muierials, j ust as new paper is made out of old i 




NATURAL PIIILOSOPnY. 



ATMOSPHERIC ELECTOIcrri. — BY JAMES P. ESPY. 



It has nol jet been ascertained by electriciuDS, ■□ fur aa I know, what I* 
the taaac of otmospbcHc elcctrlcltj; iLdbo, bowevcr, who hare atndied mp 
tbeoiy of cloriDa, luid agree with me thU thcra U an npmovlng; current of 
air in llic centre of nil >u>nns, kept npb; constant evolution of latent cnlnlie, 
09 the vapor rondenses by the rold o( diminished pressure as ihe air uuendi 
vitti its vapor in it. will n^ree wilb mo that It roltowa m k mroliarr froni tb« 
followlnj; experiments, that electridty must be Kcnomted simply bj the np- 
muring rurrcnt of air IVtim the surface of llie earth, espcciully If It bo 
violent enoagli, as ll frequently is, lo carry up drops of riiiu with it to a 
jiTcat height. 

It is well known that all bodies, as Dr. Alex. Paiagi, of Doloi^e, nays, In 
ihrir natural Etate, give signii of positive electricity, when separating from 
the soil, and of Degatlra, when approachln); It. In the twenty-lhird volame 
of Oewin Arrhirft of Sa'atef., pp. 286 and 382, k la itBted that VoipiccUl 
canMd a bail of metal to revolve on a horiiontot axis of gla>«, at a (liilance 
ftom that axis one metre and a bnlf, and connected by mcann of a copper 
ribbon with a Yolta'i condensor, — duriDf; a demi-revolutiou ascending, de- 
taching it when descending, — and in four deml-rerolulions ho collected 
poiitive eicctridly euousb to make tlio straws diverge so as (o touch the 
interior sides of the electrometer. 

When the coimectlou was made with the ball dcicetidiiig, negative else- 
liieiir wn* obtained. 

Now, in alt storms, especially where floods of rain deacend, Ibero nre at 
the tides and tmdcr tliuBo parts of ibe cloud wlicre floods of ntln descend, 
ilown^n living currents of air; and tills will account fur tiie sudden chanm 
of electricity, frota positive to negalive, so well known to all obsorvera. 
Moreover, as there are thousands of up-mov^g currents of air cveiy day, 
nearly all orcr the earth, this theory will account for ibc appcr air boiog 
Dlmost always poslllrcly electrified; for a body cannot be remoTod npwatdl 
fivni the lurfare of the earth without becoming posittvely oiectriflod ; uitd, 
rn* iwm. a body cnlinol descend towards the surface without becoming 
iwzalivcly ekctrlflcd, It would be well to examine the electric slate of the 
air In the built of high liHroincttT, wliero the air niui<t in general be dMT«nd- 
iiiR, and nlw in lhuii»nuI«orHl»ria9. where the baromolcr stands above Ibo 
mean [an<l of rouno ilie air must be dcscctiding ttterc), to see if the electricity 
« iK^tJvc; Jind it so, cloctricli; mi;f becwtkQ t. tacvaa tA 



. Ol' aClRSTlKIC DIBCOVERY, 



OS THE FORMAnoN OF FUt/ilTBITES. 

Q June IS30, n violent tliuiiilcr-Binnn orrurrol re Oldcnhnr]^ Gentunf. 

M Uio Hauls River, tout worlinicn were on boarJ a dredKinK-'iotti, occupied 

In dl'cpcnliij; ibc new licil fbr the river, whiMi all at once the ll^httiliig atrm^ 

Ilio Fbora olosc to Ihem; Ihej appeared at tbo smqc [QStaiit 10 l>e BlruA 

vtoiently on Ibe lioml wllh n soft boily. QitTiag rceovercd rrom the ibork, 

Ihcj perceived Biuoko rising fVom a point of tho shotii; they mn to ibo plan, 

md In the burnt graae tbey dlBcoverod, about seven yanU rinni the water, 

I ^va boles near one another, and their o(l£ea gurroandcd with a whilkh twd. 

■ fJUKy dutc csrefalljr, and found In each bolo a totie, that they were mftble to 

l4nlract entire, on aceounlof lie fVasilitj; but Ibcy followed them uftrU 

T (he marshy soil situated under tho sand. These were two falinirilin, havlDf 

I the ordinary appearance, being ronnd and as Ililn as sboets of paper, per- 

I fccHy enamelled on the inelde, but eanUihcd on the exterior with eraln* at 

id; there were also, here and there on the outside, i^pot? of green oxiile 

Iron, of the color of bottle-i;lass. The soil v/as formed of about IhTM 

[iJochca of vettetablo enrtb on the surthcc, then cnme twenty inehea of wMte 

■>nd, and lastly tbo boir^T eanh. The fulKurite be^an and endc4 M the 

t tuperior and Inferior nurfaoes of the Iwd of Kind. The prinripal (ngnenu 

I bare been ploccil In Ibo museum of Oldcnbors, 

KEW KLECTKIU LIOUT. 

Gallgnonl's Stetmiyer thus do»eribes a new appnnttus for prtMludng m 
I «leelricll;{ht, recently exhibited in Paris: " The principle on which Hi* om- ' 
p ttnicUNl is elociro-magnetisin ; thnt Is, the property which elecirictty has, n*- 
|<4r certain dnnimstancoB, of producing maznctisni inversely and mmrvltdtf. 
a wire, toany yards hi leuKth, and covered wllh silk, 10. be coital 
' mnnd a holkiw cylinder, and let a mnmieCic bar of steel Hi like a com hi 
the hollow; then, each time the core is inirodaeed Into the cyUnder, aa 
electric cuirent pasEos throuKh the wire; and though of (.hort duration. In 
Inlenslly is proportional to the length of tho coil. Again, ench Una Iba 
eon is taken out, another electric current i« produced In an inverse dliMttoni 
so that by constantly Inserilng and dravrlng out the core, an indeflnito lunn- 
bco' of electric varrents may be oblaliiud. If the core. Instead of ^nf a 
magnetic llecl liar, eonsluls of a liar of immognetized iron, and «n thieirta 
enmint be mndu to pass throngh the coll of wire, then aii ^ually sio^alar 
eflbct is obtained; the iron core Itocomes so highly magneiiiuid, that It wffl 
' e heavy bars of Iron, and the attraction is so great that It leqnlrN ^ 
I Vtrong man to wrench the bar from the magnetized core. The olfbrt, how- 
soon OS the cjcctric eiuront la interrupted. It is clear, tram 
s, that It Is much easier to obtain a permanent effeei by majTnetllliic and 
\ aiunagncililng In this wa.v, than by alternately Iniicrting and witbdeawinf 
T mil a llool magnet, as in the former metbod. Aud the only d]SlnU(y thai 
;;Ito the apparatus a convenient tnechanlral arranjtcntcilL 
r This Ixlonc >» followB: »upposea hcxat>onul (Vatne placed hori/onMnyot 
f legs, like a lalde. At each of tiio antries let there be one of ilw electR»- 
magnet*, or cylinders of iuduetlon, with wire coiled ronnd, as above doHcritWd, 
, and supported by an inner fVame. so thnt the whole may have the appear^ 
' » boriion tut wheel, with eteclro-mHEDet* foe tv^I'Mi onlytltB nw<; 
"" n hollow IVamo. In «\iis \wllow tt>ew ftw v " "----^ 
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ka Tcrtlcal axh, anil rarrfing on Its drcumfcrenuc eight him of tiirt Iron. 
Ich. in going rDDDd, come *er7 nearly 1q contact vitli tbeelcctro-mnKniita. 
w, IVoin wliat boa iKen (aid, it Is euy to undcntand, that whenever one 
tbese ban approairhoBaBleclro-ma^et, It Is attracted laCcnilly until It 
. BHdes 111 Oont or li, Hben ihc action of thu ekctro-mai^et cen»e< ; but at 
tliat hutiuil the attractive power ofthe next electro-mot^ct commcncvg, anil 
HI ou. Koir, u each of the ban tliiu receivo six Impnlsca in one revolntlnn, 
niiil al tbotv are cigbt bars, the number of ini|julees received In oil by the 
RTolving dnim a forty-di^ht, whicb Impulica occurring in a fev seconds, 
prmlaiT, is point of fact, a contlnuona motion. Now, if the place of the 
Epukca be occDplod. not by cylinden of induction, but by magneilxod iron 
ban. the cyllnilen being Bxud on the revolvlni; ilrum, and tliclr hollows 
sued nilb cores of aoniairnetized soft iron; tlien each time a cylinder comes 
In (hint of a magnet, tho eafx iron becomes mnfcneilEed, and gcneralet a 
current in the coll, which ceuses as soon as the cylinder changes il8 place 
Now, as the motion is continaous, atvd the n^volation rapid, each ceasing 
currenl b replaced by anolher, and so on, ad infiaitutii. Those corronu mrt 
conrentrated Into a commoa conductor, and by Uits means an amount of 
clcctiicity to obtained which will melt an Iron wire thrca yards long and 
oii«-fanrtta of a line in diameter. An apparatus, constoting of thirty-two 
cylindcn and twenty -seven mognolSi and mode lo revolve two hundred and 
tblny-elghl times in a minnto, produced a pennnnent and regular light, 
eqoal to that of two hundred and thirty tapcis. Saeh, indeed, was Ihc in- 
tensil7 of the light produced, that a lighted candle being held ognlnst a 
white wall, not only the shadow of the candle, bnt the «lludow of the Ilamv, 
was prelected on the wall by the electilc ligbt. The cost at which a li^ht of 
Ibis Intensity U prodaced, is stated not to exceed flncen centimes per Imur, 
foreadi apparatus." 

CtRIOUS ACTION OF ATMOSl'HF.RJC ELECTKICITV. 

In fVont of the Bihlioth^qno In)p^ria1o. at Paris, there exists an Open space 
upon which the Opera-house formerly stood. The place is ornamented with 
a bronio fonnialn, which .has been cooled with copper by the electrotype 
proccBS. The operation was carried on in a wurlishop bnilt for the purpose, 
at the neiRbboring village of Auteull. While the upper basin, from which 
the water flows, through sixteen tigers' months was in the hath of sniphate of 
copper, a violent thnnderstorm bnn>tDrcrpBrw,and thelighlnlagr<>ll close to 
the worltshop in quntilon. Immediately after the storm had Bnbslded, H. 
Oodr? had the copper solution poured olT. In order to examine the vase, 
■nd to Bssorehlmself that the electric fluid had not deranged the deposit: he 
was extremely surprised to dtocovor that the copper had been deposited on the 
timn' heads in slrealis or lines about the twenty-Bfth of an Inch in height, 
•eparateil by equal intervals, and so happily arranged that they form a veri- 
table ligTr's skin, covered with hair, in as perfect a manner ns if they had 
been pmlncnl by the hands of askilfnl engraver. This currou! elfecl ofllie 
electric fluid has accorillnaly been allowcrl to remain, and the result Is a great 
ftddlthin to the expressive character of the work. 

Kf FBCT OF rRESeiTRE ON El.l'Xn'IilC COSDUCTIVITY. 
r. Wuiatiuui, of GcMva, Strluerlond, hu tQcsM.\>f iniM\« » ux'ik& iA 
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dupliliilily In mcmllic wLrcs, The mcthoii which ho ndopleil in his expcri- 
monu <• Ihut known ua the cluclrlcal brlil^e. The i-urretil of a Bantcn' 
Imticry of six Inrpe poUb wii» divided between the wiioto be tvsKd la tcr 
wtt copper wire,, OOo of lui inch In diameter, coTarod wflh go l la-perch* I »ii 
•nolher coadnclor, both being covered with a deilcole Ruhmliortrs gslrant 
neloT, so tliAt Ihcneedlo rcmunod on the uro point. All contaMs wn 
mado Invarlalilo by Eoldcrlngs, Nosensttilu effect being d«eniilnod ttytiM 
prvesare of nine atmospheres in a, pierometer, a prea wu need 
comprosloni eaperior to four hoadreil almospberca, conseqaentl)* gruiur- 
Ihaa-thitt experienced by an electric wire Imincraed In tbe 
of 13,430 tefl. The wire, beaidoa its ordinai7 coatinR, was (hnber protwMdi 
hf two coveHpgs of thick initta-pcrcha placed between the steel plate* ' ' 
held it. Tbc experlmenis liave ehown : 1. That a prcsBure of thirty i 
pbcres dlmlnishea the electrical condacting power ofa copper wire. 8. TbA 
the effect increases with Itio pressure. 3. That the diminution (» tlwMUi 
fbr each compression, as long ds tbc latter if constant. -1. That the prfnlili 
conducting power la exactly restored whaa tbc ptcssura vanitbcs ullugetltebii 

ON THE CHEMICAL EFFECTS OF ELECTHIC DISCaABG&3- 

Pliiekor has published, In successive parts, the results of an elaborate ol 
Tcry interciting investigation of electric disoharKcs In tubes contoinini: iw 
fled gases. For the details wo mnst refer to the ori^not papers, wrhliA dt 
not admit of condcnsaUon.and content ourselves with Riving, In the •nUior'il 
tiwn words, the resniu, which are moat interesting to chcmiits. 

1. Ceitain gases (oxygen', chlorine, bromine and vapor of iodine) a 
more or less slowly with the platlnnm of the negative dccnoda, and C 
RSDltlD^ compounds are depositcil upon the surronnding sides of the gll 
tube. When the gases are pure, w« approximate In this manner to a perfMt 
vacnnm. 

2. Gases which are composed of two simjile gases (vapor of water, an 
nla, protoxide of nitrogen, dentoxide of nitrogen, idtrous acidl. ait! In 
dlaloly separated Into their components, and then temain unchanged, tf 
do not (u ammonia) unite with the pladnam. If one of the jraso* be i 
gen (as in steam and the different oxides of nltrogoii). this graduallr dl 
peart, and only the olber gas remainH. 

3. When the gases art) composed of oxygon and a solid siipple ml 
complete decomposition by the current takes place bu ' ' ' 
fColnit to the pltulnom of the negative electrode {sulph 
•aid). Carbonic oeld at first spills Instantly Into the lower gaseous oxtd* i 
Into tVae oxygen, which combines gmdually with the platinum, 
OKldD gn* is ttiicn slowly decomposed by the comblnatkin of iu oxygra «} 
tlie negallTo electrode. The lesnltx atiove mentioned were obiaitte4 I 
neans of the so-called Geissler's tubes, which ore simply glass luhea of * 
rious forms, eontalnlng raroHed gases, and provided with pLadmun wJ« 
ftllod Into the glass. The electric currents were partly derived ft«m g 
electric mnchlno, and partly from BuhmkorlTs appnmlBs. Ftnolly, ttrti 
•ults themselves are directly deduced fh>m the prisninlicnnab-slsof Iheng 
of the simple and compound j!R"ca, the spKctnim obnlncd i>diig*lropl«, 
composed of two diftlncl ami sirpcrpnsni spertm, nn'ordlne 

p»*se» ihroaxh a simple gni or tk mUtnrD of vnq. — Puog- Aiia.,cf.4I, 
•SmVaiaH't Ji/Hrnal, 
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^^Hvi n popcr on ibc nbovc »n1t]ect read Iicface the American Association, nt 
^KfHngflcId. ]SSa, 1); Pror. B. SilllmBii, Jr.. the nmhor stniul [liat, lii Jiina 
18S6. a ihttiidcr^lwU ftll on llie spire [227 fwt hlKh) of k phureh in Now 
lliivpn, and was condDCted hy $, rod to b pohit koa ihan OS One from tha 
[rrimncl- Here, owing to an Imperfect amuiBemcnt of the rod, it pns»«d 
[Iirt>Q;Ch n brick wall SO inchc<i thick, to n pi^-plpo on tlic wall opposlto. By 
the new cbnnnel tbus tbrtibly gnlncd. iho diBrhnn^ was conducted to the 
mnln pipes of dlstril)utk)n, uid no fartlier Immedinte eOccts wcro socn. Boon 
nfti-rwanls, hnwtn-cr, tho escape of gas on ihe street fn front of ilio churdl 
■ra<i nuli'-cil, as wot) by the odor asby Ihe doail> or the sickly condllion of tlie 
>hailo-iTcc« lining the street. Upon opening Iho gnnnd, it was fonnd to b« 
utarotcd with gat, and erery Joint in the whole length of tlie street, some 
fbny In numlHsr. waa dlacovinvl to be leaking proflueiy. Tho Inlbrcnoe 
iiremed onaioldable that the ieahago was uct-asluacd by the electrical dls- 
clian^ 

I>nrin« Iho laal wcclt of Jnly 183U, unotho' very energetic discbanre fcU 
Dpon a Iloiuu in George Street, Xew Havcn, ivlilch wa« supplied wirli gas, 
and while bnt liiile injory was done to ibo dwelliat;, and none at all to its 
liiiiabltants, ilie gas mains in the whole sircet, to ibu numlicr of over lUty 
jiiliiu, were found to bo Icnhing profusely. In June of tills .year, the new 
chun'h spire nriick In 18^6, was again ilio Euluect of a second accldetit of 
thji sort; Ihe wall of brick was e-inia perfbratod near the same place, and In 
the ■•«!» ninnnor as lost year, with Uie additional elrcunistance that the ga»- 
pipe In Ihn t'bureii was Tuied or burnt off at tbe point of contact of ihs 
esintdug dloebaiKC, and tlio gu belne thos set on 0re, in its tarn set Arc to 
the wall rasing behind wliieh il ran. But etllicr herause the rlolenee of Iba 
liiichari^ vrOB less Ihiin Inst year, or lieeausc b portion of it found « iaiinil 
tsoipe, Uiere was no cITcct proiluecd in disturbing Iho Joinls of the straot 

Thla liTect Prof. Bllliman thought was plainly to be rei^rrcd to the sudden 
eixpanalon of Ihe gns In tho main, at the point of electrical discharge. N'ol- 
wllhaUndlug the Pliormous exieni of the metallic circuit, — over 20 miles of 
pipe from 3 to Vi inches in diameter— all burled In moist earth, the ruatora- 
Ikin of electrical etgullibrlum could not be so accomplished wilbout this 
bitlterto iinobsorrod eOect of expansion on the gas in Ihe moinf. 

ProT. Henry remarked, ihnc the Introduction of gas-pipes into our hou£C!i 
tiroug^t a new source of danger to human life IVom elertrical discharges. 
The rod should not merely terminate In Ibe earth, bnt ho hod liccn In the 
habit of recotnniendlng that it be placed In connection with the water oe goa- 
pipoo. 

DAMAGE BY LIGHTNING AT SEA. 

(Hr W. Snow Ilftrrls, nnder Iho direction of (he House of Commons, ha* 
pl|b1h>bMl a !l« of the ships of the Royal Navy dnmiiffed by lightning bo- 
twccn tho years 17«) nnd 18J0, Tbo list, aliliough not compk-te, embrace* 
no tesa tbnn £B> cases, the purtlcalurs nf wlilch are frill and rellabla. These 
n Inclnde IfK ships of Die line, vorrignies, 80sl[>Qpal(TwV^n^s«,*lVE'WIW^- 
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iron; so tlint cvcij- raritly of tcswI hus huco sabjorKil to lightning, 
thcBC SSO i:usc9. there were daniai^ or duitrof od, at Irnn ISS loircr masl^ 
or nhivh 135, or nearly thrM-rDurths.ircrc lower ninsM of line-of-bsiileMs- 
a.wi. Not leu tbanlDUwureoompletelynilnctl ■■ matis; 180 lop-muH 
mined or ilumugtxl; more than two-lhlrds tliercoT bvlon^tn}; to tblp* of ttw 
line and rrigate«, and about 150 top-ital1ant maaia cDni deslTOTu]. In adAf 
tton to [liis amonnt of (lamagc. tarue qnnntltJeB of rl^^ng, *iifl«,m>id odwr 
stores, Mere citbei damat^cd or destroyed. In alwot 'ono«i^bih of iIhiSB) 
cnscii, tlie cblps were net oti tiro by the lighlnlni;, eithDr In Ibe moao, 
ttleeiiUs or jigiailC] and In Eomo inatancei Ibe Bhips were severely danugvd 
It) the liiill. The total lofs on the«c 'JSO coses, in material alone, liw bnn. 
Mlimaled at about £7(X>,000. 



Tbo folloirlnj; values for the eonduetinjj; power of tbo m 
mined in tbo Fbvslcul Ijilmriitory at Heidulbcrir, nnilcr the direction oC 
FroTcnaor KirebliolT, by the bhiiui luotbwl nti Is described In ~ 
MagiaiHt, Fcbrunry 1907 : J 



Copper. No. a, 
Coppsr, Nu. S, 
Gold, . . 



li» 



13-3 



Alloy of BInnulli 3J liani In.-, 

ABlimony 1 p«rl, | 0S9* 

Alio]' of Dlunuili 12 pans, , . . . i 



Tlnl 

Alloy of Antimniiy 2 |d 

tir^lM, No 1, . 

tirapblla, Ko.I, , 

Unpblle! Ka. 8, . 
BuBHu'i BalWiy-ODke, 

n)lar1aiB. 




10 raclali irerc the eamo as tliosc urvi Tor 
ini!Dt$, itUli llie exception of coiiiotum, which « 

liUinuth-imtlnionj, btemntb-lin, intlmotiy Hnd xioc, were iletermlnHil In or- 
der lo ain^iiia wbetber, m thoj giro with ntlier melAla sucli stronn tliprmo- 
docttic CDrrentj, Ihcy mlghl bo tdofq adTanlngootial]' omploynl for thermo- 
electric baitcrld Ihon Iboss conBtm clod of bismuth and antlmon]-. Coppcti 
Ko*. 1, 3, 3, were wlree of eommorce. No. 1 rontslned small qiuntltlei of 
loaa, tin, line, anil nickel. Tbc low randncdng poner of No. 1 is owing, m 
Prof. BiinEen thinko, lo r imatl qnanttt^of inboxido being dlisolvcd apln It. 
Gtaphkc No. 1 U the so-csllod pure Ceylon ; No. 3 purified Grnnnn, and No. 
2 a mlxtore of iMth. The specimens were pariflod by Brodic'i patent, and 
pnjtKd liy Mr. Cartmell, to wbom I nm Indebted for the above. Tbe con- 
diti'tinf; power for gas-coke, graphite, and Dunacn'a bBtlcrr-coke fnereasea 
by boat from CP lo I4IK C. ; It Incrciuen for each degree 0-0034^, i. t., at 0' C. 
the conducting power = 100, and between tbe common temperarare and a 
li);hl-reil heal abunl twelve per cent. The following metals were chemically 
pure : Silver, gold, ilnc, cadmium, tin, load, aullmony, qnicksilver, I)liinDth, 
IcllurlDm. Those pressed wore sodium, zinc, magnesium, calcium, cadmium, 
putassimn, tin, lead, strontium, auiimouy, blsmnth, tellurium, and tho allnyfl 
uf lilamnth .antimony and hlamnlh-tin. The way In whtt-h ihesD wlros were 
made is ducribed in tlio Pkibai^hie Idagaane tm Fctiruery 1837. — PAff. 
Mag. Vci. XVI., p. 219, 



The (bllowing li a report of an Important paper recently i«ad liofbre tho 
Royal Institution, by Mr. W. R. Grove, F. R. S. : The boat mode of exam- 
ining and Mtcmpdng to explain the elcclricsl discharge, la to compare II 
with it> nenrcst nnaloi^io flame, to which one form of the dlacharjcc, vii„ 
the voltHic arc, has much seeminf; refcmblnnce. The flame of a common 
candls resultK, na \t well known, IVom the cbemioul comblnnllon of carbon 
and hydrogen with the nxygcn of the air; and the combastion is most bril- 
liant wbete the henicd gnucs and particles ore hi proximity to the oxygm. 
It furma a hollow rniic, as tbe oxygen of the olr, being consumed or com- 
bined Into water and carltonic acid at the exterior portion, cannot reach ths 
interior; the course of the currents of heated air, and the panlcalnr Ibrm at 
Uils hollow rono of flame, are boantifnlly shown by the nifraction It pro- 
■ mon brilliant light, each na that of the elortrie lamp : the flnmo 
m 5 ain^o nuelcna. tho wirk; nnd the amount of heat jiroduced is 
M fi>r a ilellnite amoBni of chemical rombinntion. 
t roliair nrc lliere ore two points oifnri; the polar terminals then! 
aebanite, but nolaron«amptioneqnlvu]eni, or nearly so, to tho heat 
" ; bnt If tho consumption of the zinc, or tho quantity of 
il wlih osygen In iUb cells of the battery, ho compared with tho 
if beat generated In the arc, pins that In the cells of tbo battery and 
i; wires, the luimc amount of total bent will be found to be duvel- 
le quantity of ilnc were simply bnmed in oxygen. 

■ ilio plate* of iho voltaic battery, nnd pro- 

1 increasing Iheir nnmlicr, we giadoally Increase the letvv^h m>& 

K) vulnme of the Brr, nnlil Ht length wte aRlte, uiiiQin -^tiUlite 

inbonl, at the electric q 

II 




I 
I 
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Tho fpork from a nuliinkorff foil ? 
ixaip, aiul IliF linprcaalon conlrasteil wllh Uial of the Uame at n rondle; ' 
IhD fbrmcr, two con<» are loen to issue rrom the icmliiBli, imtead at C 
Bitigtc oiioorthelatict,DiielHin;;inoiT pom-rful, and uvcrcumingor bgHtk 
back ibc ottacri and this effvct Is reviMwtl as tli« direnion of Ihe >,uijbW 
ruvoni-J. 

In all caies hiLbeno observed, tbcrc Is & dispersion or prtdcctJon of ■ pt 
tion of tlM icrminals; tbia xaki:s piaen In oil ronn.i of cloclrtc dlmapdi 
discliiirgo, whulcver Im ibo muicrlids of which tbe tcmilnnls are 
In tiK voltaic arc there Is a iniiiamiSElon of matler, principal!;' bwn 
positive, which is tlio niorc liitonsciy healed, lo tho noi^tli'c (cnnlnM^ 
Ibc spark from llio Bubmkorff cull the disponlon 1b priticipally, aad bi ■ 
ease» appears to bo entirely, fh>[n the negative lennlnitl, while tbli to 
the more Intensely boated. 

In addition lo llila, there Is j^nerally. but not always, a cbBO^ prod 
In the medium ntrois whlnh the diBchnrjn imsica; compound liquids, vaj 
and fiBies are decomposed, and even elementary gases 
chani^. Then la a^o a polar condition of the cltxTtrlcDl dischar;;e, wl 
produces Ihe converse chemical cllects at each polo — cffcm dEaaibnT 
Mr. Qroro In a paixir In the PhUimphical Trantaelioia for 1633. 

Gases offer a powerful resistance to the passo^ of the dlschaipe, bat 
teslelanec is diminished as the gases arc raredcd; and a dlachtugc 
would not pas* ocroai a space of half an inch In nir of the oniinury denill 
yiOl pass ihnnifth several fevi in highly atlcnuoted air. 

In experimenting on the posssj^ of the discharge throngb the vapor 
phosphorus In 1832, Mr. Grove ohsprvKl, for llic Hrel 
was t[«rersed by a number of durk liands, orstriK. At lirst he wasdiapoi 
to attribute this phenomenon to some peculiarity of the mvdlnm; bni 
nylng t^d^ma uf other vapors and Koscf, he tband thcatrin were in 
COMH risible, and seemed to depend on the dejtree of rarefadion of Uw g 
Hany sulnequent experiments have been mndo liy hiineulf and olhenon dl 
Bul^ect, and more partlcnlarit' by Ur. Gotwlot; and iheexteul of kixnrk 
wo have acquired upon this still mysterious phenomena iraa now dfseu 
and Ulustrnted. V 

In tbe vapor of phosphorus, the slriai (conerally exhibit Ihemsolirei 
narrtiw ruled lines, about D,'> inch diamelcr. ir^asTersc to tho Itn* at 
charge; but with certain precautions they l>ocnme wider, and aasame ■ o 
CoJ form, somewhat [esemhling the whnlclune snakes mode as a i^ 
^lldren. Ur. Gosslot has used moitt carefully prepared Turrlcelllaii ui 
■nd has also. In conjunction with Dr. Frunkland, obtained excellent m 
1iy AllInK tubes eontnininn sticks of cansilc potass with carbonic add, 
hausting ibem by tho air-potnp, and allowing the rcaldoal gas 
by the carbonic add. 

Tbe followlnir is,a anmmoiy of the elTeets prodnrod by the electrio 
char);e through tlicsa tuiciHi.' IT the vacuum l>a oiool to that generally olX 
Mined by an ordinary air-pump, nn stratllicniions are pcrcopliblo; a dllh * 
birabcnt light nils the lube; Inaialw In which Iho mrcrikrtlon ts cmrrti 
stop further, narrow striw are jierceptildi!, like those flrsi described In 
pboxplioms Tapor cxpnrimonl. A *tcp further in rarenicllon increesea 
breadth nf the bandt; next wo gvi the conical, or cup-shaped fbrm; i 
lion, tbe rarcfaclfon being silll bifcbor, we an a series of bimlnons eylbidM 
o/jm/acborsoIadoptbiWithnarrowdlvbAaH' ' ~ ' "" 
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The htat TaciiH wlilch tiiivc been obulncd. Ihero Is ne[lh«r dlscharee, I'gltl, 
DOT comluLtiou." The fUci of non-condurtlon by a viry good TairlcelliHR 
TKuum Kua flnii noticed by Walsh, subsequently carefully Bxprrimentrd on 
by Muriiaa (PliiloMpblcnl Transonloiis, 1TS3), and «ulj!i«]ucn[ly by Db<7 
(ISSi: ihul'illerilid not obtain an cnUronon-ronducllon, but aconsidenbls 
ditatnutlun botb of llgbt and conduciint; power. 

From them ivpcaloJ cxpcrlmenlit it may tairly be considered as proved, 
lliaf, in vacua, or in modin isrcflod bvyond a certain point, electricity Will not 
be coailuctcd. or, nwro correctly epeakiug, transmitted, — an extrcmoly Im- 
fonant noitt in iu l>euriui; on tbe ilieorlcs of electridly. 

Tb« eradual widEniDg of tbo stiata, as the rarefaction proceeds, is in Tarw 
of the pbeaomcna or stnuidcatioa boinK duo to mechanical Impulses of tha 
atuannted medlnro, and appears to support the folloirlng rationale of tlie 
phcnoiDcnao tclrca by Mr. Crovo, vho docs not advance IE as cooclnilve, 
but only as an appruxliiiatlou to a theory to bo sifted by furlber exiiCH' 
mcnis. When Ibo battery conloet Is broken, Uiero is generated tbc well- 
knoim induced current In the sccotidary wlt«, Id llie tame direction as tho 
origlnnl battery cumnl, to tvliich secondary current the brllliiinC cITccts of 
llie RuhmkorlT coil ore doe; hul,m addition to tills current in the secandAry 
wife, Ihero li also a secondary current In tho primary wire, flowing la the 
same ilbTCIlop, tbo indocllon spark, at tho moment foUowing the disniplhin 
of cootnct, completing tbo circuit of the primary, end tbus allowini; the 
secondary rtirrcnl to jmss. Tliis secondary enm^nt In the primary Yfiro pn>- 
duota in its lain another secondary, or what mny he termed a tertiary, cur- 
rent In the Bccondary witB, in an opposite direction to Ihi- secondary citmnt. 
There are thus, almost synehronoufiy, two cnrrents In oppOBllo dircctioos In 
the sscoudBry wire; these, by coasIOE a conflict, or Ine^folar action on the 
raroflod meillum, wonid kIto rise to waves or pulsations, and might well oo 
count for the stratified appeoraace. The experimental evidence In favor of 
this view Is as follows ; When a slnn^e break of boilvry contact is mode, b^ 
drawing a stout copper wire over another wire, the strliE do not invarlnhlj 
appear in the raroflud medlnm llirough which the current of tho seeondary 
wire puses. This would be accounted for, on ibe above theory, by sopixw- 
lu;; thai In some coses of disruption the hidnced spark, passes across Imme- 
diately on disruption, and Ihos completes the circuit for the secondary cnr- 
rml In the primary wire; white In other cases, either from want orsuflleient 
tnlentltr. or Ihini the mode or Telocity with which ninlact Is broken, or 
fcnm tlie oxidollon of the points where contact'ls broken, there Is no in- 
AanA spurk by which the cnrrent can pass. In the former caw them would 
lie a tertiary current in the secondary wire, and thereforo striie; In the Utter 

Uul ihe rbllowing experiment is more strongly In favor of the theory. It 
i* olnlon* Ihni thn teconrlary mn.<<t be more powerful than the tertiary rur- 
r»nl. Sow, snpposine an obntacle or resistance placeil In the secondary 
drctiit, whii'h Ihe sccoadoiT current can overcome hut the tertiary cannot, 

■Til* prarlaDllui of ruut bf carbonle acid, and the iDereaaiDK hreadlb of the 
•mttflcitioiw Kitb ineiwnl ranlsstlon, vu cammnniMted hy Mr. Gaitiut In a 
lapvr. nad to ihsRofal Sack* y, January 13,18GI). I liiellua to think that oxj- 
liydrairfH itM. with potaih. nliilil eIv* abettor laouum than utb<ynV«K\A,uttih 

worrfac jrs'wiKiid beslowly oomUwA^tbB4M«Makt<><\ 

-'-- '-kI by tliD polDb. - W. B.tt 
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wbicU Ifao ipork will pmu, Ilivi4| 
in the rarcflt^ medlnm, wli 
TOcnuiii IdIm sliowa the «triiB well IT tbero tw no tnu-'h Iireak or 
The cxpcrimoni wan gbown by b Iat)^ vBcaum cylinder (Iij tncbes by 
of Ut. GnKslot, uid hU mlurometer-clectromcKri this cube showed 
om broad and pcrfi^t^lly distinct InnrU when Iho points of IbQ 
were in contact; but when they were lieparated to the nilleit «xt«at 
, would allow sparkB to puss, not the allKhtest sympti 
was iierevplibic; the whole cylluJer was tilled with a unUbno loml 
llame. With a ipurk ftwa the prime ronduclor or the electrical mat 
the striie do not appear In tobcs which Kbow Ihcm well with the Riifai 
«(hI; occaslonnlly.andiQ rare liutaucca,strln may besocuwith tptuiu 
the electrical nincliitie, bnt not as tax, as Ur. CrDve hu olHcrved, when I 
•pHtlc i« uaqnoetloQubly tingle. All Ihls Is in favor or the theory gll 
above; but without regarding ihal as conclusive, or as proved nttta 
cicariy domotistralcd by ihc above cxperitociiis itui the idcnllcoi 
tubes which show the striie with cenalii modes of produduK Ihf 
do not show Ihcm with other moilea, and thai tbereToro the «tria 
noccsMiry condition or tlie dldchat^ itselT in highly attenuated 
depend on the mode of its pniducdon. 

The study of the electricul ilischargo in mcuo \i of Iho ulmodi hnportwicf 
tn refbreocc to the theories of electridcy, and probably will assbt much 
towards the proper conception of other modes of force, or, as ibcy ai%' 
tunned, impondrmUa, heat, light, etc 

The experiments of Walsh and Morgan, cOTTOboratod aa they now we 
that of Mr. Gaasiot, show thut, allhoat;h the iranimisslon of eleotricM 
across kbbcoos media la aided by refraction of Ihc medium up to a ontatl 
degree, yet that a degree of attenuutiou may be reached at which the trant 
mission ceosea. at all events for a giren distance bctwecu the tormlnatt m^ 
given Intensity of electrical charge. Whether, having isocbod tliU point 
a rcduclion of the space to be tnivcrsul, or an incraaso of inlousfty In olM 
ttldty, or both, would okdIo enable the electricity lo pas», Is not quite deal) 
thoDgh there Is ivn«on lo believe that ll would, and the increased Inten 
»ll]r of olectricky would probuhly be again stopptd by a further ImpiQv* 
tnent in the vacuum, and so ou. But iho experiments pttai Ui prove thi| 
ordinary matter Is reijalsite for the trousmlssLon of eleccrlcitj, wtd that H 
•pace could exist void of matter, then there woold bo no eloctrlcity; IT " 
■Bpportlntt the views adrocAted by Mr. Grove and some others, that d 
irlcity Is an affection or mode of motion of ordinary niattCT. ,^^ 

The non-transmlsglon of electricity, by very highly attenuated gas, m^ 

also afford much assistance to the theory of the aorora Sbrealls, a p^ 

noo, the appcamnce of which, the regions where it is seen, its effed 

, end other cousiderstlons, have led (o the universnl belief that II \ 
electrical. 

The experimental result that a certain degree of attenoatlon of air ft 

ondnclor, or easy path for the electrical force, wliilo dihar a ^caia 
or kn degree of density offen more resistance, and this increasing towanl 
^dm extremity of density or rarethnion, shows, thai if ibcre bo currents a 
'•i^ riimlatinic to or (Vom Ihv pnbr tegioni of the earth, the r 
, M b jviiarall}' believed, ttlvcs rtsB to xhQ \KwifiIi& ^ 
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a bnrcollt. or nnstriUis, tlio height wlitre ihis imaBlt of Bletiriciry takes 
place woiild be Just that at wliicb tbe density or the nlr fa eui^Ii ta to reader 
it ihe b*it randuclor. Bj- cnrwfnl measDremLiii of tlic degree tit aitenuntion 
m|alsi)« to eDHlitn ilic cloetrieal itlKbiagi: to |iBii!i irjili the gteaiest focititjr 
In our laboraloiy experiment*, *c may approxlmatiYely eitlitnate tlio desreo 
oT larefaetlon of the almosphere at the bei^bt where tlio uarom lionwllB 
exblf. Bj these mcaiii wc i;ct a mode of cstlmatiiig the height of the aD- 
ran, by asrertaintng, frotn the docrcfnoal of denalty fn tbe atmosphcro In 
pnportioii lo 1u dUtanee ftvin The earth, at wlutl elevation Ihe licst rondact' 
ing ilate, or that similar to onr best condnctiiiR vncniiin InbcH, would be 
found, or conTcrsely, by aacenainln); the height of the aurora, by parallac- 
tic measnreTDentt, ire may urertsin the ntio of decrcmeiit In the dennily of 
Ihe winospberc. Thus, hy oar caUnct experiments, lljfht may be thrown 
on the grand phenomena of Ihe anlTcrsc, and Ibe great questions of llw 
divislbiUl}' of matter, whelher there 1b a limit lo Ita cxpnnsltilllty, whether 
there la a founb state of ancauation beyond the rero^lzed states of Eolld, 
liquid, and gaeeoui, ae Kcwton seemed to su^peet [thirtieth query lo tbe 0|>- 
rln), luiit whether the Imponderables are epeeiflc atTections of matter In % 
peculiar slate, or of highly attetinated gaseous matter, may he elucidated. 
ThcHjgh the cnlln solution of such questions In beyond the power of man, 
we may ever hope to icain approximative knowicd)^-. The manaRcabla 
character of the alertrieal digcharjro. anil Iho vuriona plienomena it exlilblw 
when matter is subjectell to its inllncnca in all ihose varied states to which 
He are enablc<l. by experiment, to reduce it, i?an hardly fuil lu aflbrd new 
imd TBlnablo iiirurmatlon on these abstmse and most intoTestlng inquirios. 
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» fallowing Is an abstract of a lociuro recently delivered by Professor 
*ay, Ijcflire Ihe Royal Institution, on " Static Induttion": 
mtter Torening to tbe simpic case of evolution of eioctrleity by the Mrtlou 
of flannel and shellac, and tiaeing the elTect npon their scpuratlon into ordl- 
narr raacs oMnduction, and after calling attention to Induction aa action at 
a dl«tsnce, and through the Intervening matter. Professor Faraday pro- 
ceetled to examine closely the roeans by wbicli tbH state of Ibe intervening 
matter coilid be asccnointd, chooeing sulphur as the boily, bccaose of Its 
admirable nonronducting conditions, and its high spcciilc Indncting capacity. 
It la almost impossible to tuite a biock of sulphur out of paper, or from off 
the table, without Sailing it electric ; If, however, a »mali spirit-lamp flama 
lie moved fbr a moment before its surface, at about an inch distance, ll will 
ditcborge It perfecily. Being then laid on (he cnp of the electrometer, tt 
will probably not eanso divergence of the gold leaves; but the proof that tt 
in in no wny cxcltviljii not quite secure until a piece of uninsulated llntbii or 
melnl has been laid loosely on the upper snrface. If there be any inductttm 
■rroM the sulphur, dnu lo the feeble excitement of Ihe sorfaces by opposito 
clei-tHchie*, tuch a procei^* will teveal It; a second npplicnllon of the tluraa 
will rrmove It entirely. When a plate ofsDlphiiris excilcrl on one side onlr, 
tu appllcMion lo the electrometer does not lell at once which Is the exrlted 
■bin. Willi Dither Caee ur<i>n iho cap, ibo ehnrge will be of the name kind; 
iriit with iJiii excited side do>vnwnrd«, the ■livcrscnce will 1w much, imd the 
" prig*].?" Qf 'hi' milns nJutwl Hn/bll to the top surlnt* it\\\ r 
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tho cxcllu) eldo npnurdii, the Srtt divergence of the Icarcs will 
tho applioatlon or the tluroll on (he lop will caiuc conalilerablo 
The approxinuuion of Uw flame tawank tti« excited side will dlwhsrifB it 
cnlitdy. The nppllciilioa nenr llie nncxciteil aldo will also socta partly to 
dUi-harge It, for the clTbct on the elcrlramoter will be greatly leatcned; bul 
the faM ]», That the dumQ will bnve chan^ the serond surfoi-e wiiii the eon- 
trarx electridty. When, tberel'oro, the originnlly exrltud EurfiiGe la Uld 
down npon the rap of the electrometer, a dlmlolBhed dlreri^nco will b« 
ohlalncd, »nd It U only by tho after application of DninsalatHl tinfoil npoa 
tho apppcr gtufacc, that the full divuri^euce due to the lower lurflwe It 
olitAincd. 

Ddng aware of these points, which are necossary to safe manipulatlan, 
•nd proceeding to work with n plntc of sulphur in the field of indnclion 
twforo dwciilicd, tho following nsulut are obtained : A piece of undurmil 
Kllphur being placed in the induction Held, perpendicular to the lines of Ut- 
duetlve lire, and retained there, eron for several minutes, provided alt b> 
lyoa fVom dust and small particles, when taken out and enamlned b/ ibo 
dectroTneter, either withooi or with the application of tlio «nperpos«d ijiilblli 
la fbiind withont any char^. A gitt plate-cairler. If introiluced In th« ma» 
position, and then withdrawn, is found cutlrGly free of cbargo. If lb* eal- 
pbnr-plate ho in pince. and then the carrier be introduced and made to toodi 
■Iio ftwe of the sulphur, then separated a stnoU space from it, nod broatbl 
miny und examined, it Ib fonnd withont any cha>ge; and that, whclbec 
«ppUod to either ona side or the other of the block of sulpliur. So Uwt 
any of them bodies, which may have been thrown into a polariicd or peea- 
Uar poiilion whilst under induction, must have lost that stale euiirdy when 
'nmovod from the induction, and have reHumed tlielr natural condilloa. 

AssamlnK, however, that the snlphnr had become electrlcnlly polarind iK 
Bio direction of the lines of induction, and That Ibercforo whilst in lb* Md 
-one face was positive and the other negative, the mere IoucIiIdk of two er 
ittiree points by the gold-leaf carrier would bo utterly incHlcient In brin^nit 
any sensible ptMlian of this charge or etnte away: fur though mcta) qm 
'Mmo Inio conduction contact with the snrroco partlcJc* of a mass of hM- 
lailne matter, and can takcup ihcatnic of tlmi surfkee, it la only by i««l«aii- 
ttct that this can In ilono. Therefore the iwo sides of a block of »ttlpbar 
were Kilt by tho appllr'ation of t^oM-leuf on a thin layer of vamlchi »ill 
when tho varnish wuc quite dry and hnnl, this block wo* exporlntenlad wiA. 
Being Introduced inloilie induction neld for a time, and then btottj^tawaj, 
U wa« found fVco from cbarKc on iioih its surilircsj living asata lium- 
ducod, oud tlie carreer placed near to it, but not toucbinu, the ourlei, trboi 
broucht awuy, showeil no trace of electricity. The carrier bi'injj agala ivbo- 
ducod at the side, wliere the charged or Indtielric body (nude negative) I* 
~ to touch the gilt surface of the nulphur on tlint sldo, ocpamMd 
a lliiie way, and then bron^bt out to be eKsmined, Rave a poeidve ehMga to 
elocinimeter; when it woj taken to the other side of the ndphar, aad 
llted In tlw same manner, it tuxtneht away a negntiro cbarjn; tbiu >bo«- 
that whilst tlie sulphur was under Induction, the side of it toward* At 
Ive hidnctilc was In the positive state, and the oater side in the aogatlva 

t the di-eleiirie sulphur, whilst under induction. Is In a constrained 
pojur electricul stale, iVoui which it Insinnlly falls Into an IndilTcrent or nam- 
a(«»taiJofl ika nomcnt the IndVGtlon eeaaw. TUftolft 



I 



I 



^ a mile 

■yUMek 

r atate. 



w^ 



NATDRAL ruiLOdorn 



1 an flectrlcal tennion irllh[n the mnsB, sustaineil while tbe act nf in- 
iD coniilmcs, is evident bj Itils, thai ir Iho carrlur be npplliHl twu or 
llim tlmrs olreniatel; to Ihe two faces, so a« to illsrharge In pnrt the eioc- 
triflty thii; ihow ntider the Induction, then, on lemifvirig Ihe sulphur rrom 
the indni-tlon Seld. it tvtnnu, not merely to neutrality or indifference, but tlie 
mtfares usome the opposite states [o whm they hiul bvrorc, — nneeeasury 
rotuequenee of the relnni of Ihe maas of inner partioleg to or townniii thvir 
orii^Dal coDdllion. The same result may be oblnined, though not so per- 
fectly, wiiboat ibe UEo of any ntallnKS. Uavinii: the uncoated sulphur in ila 
plare, puE the small spirit-lamp on the side nay fmin Ibe negative inductile ; 
tiring the latter up to Its place, tvmove the spirit-lninp llainc, and then the 
imlnctrlc body, and finally, examine the sulphur; Ihe rnrftico towards the 
flame, and that ouly, will bo charged. Its slate will be found to be positive, 
}a«i like Ihe siuiic side ot the uilt sulphur, wlilch had been touched two w 
tliree dmea by Iho carrim-. During Ihe induction, the mass of the sulphur 
had bcvn polatfxed ; Ihe anterior Ibee had boL-omd positive, the poiitcrlor hail 
t>e<-ume neKaiiie ; the Bamo bud discharired the oei^tive stale of iho latteri 
anil then, Un [«[leilnK the sulpbur (Yom the Induction, the return of IhD 
polarity to tlic normal condition bad also returned Iho anterior Rice to lis 
proper and anrhangod itate, but had caused the other, which hod been dli- 
rharued of Its leinporary neicalivQ state wliilst under Induction, now to 
Bwume the positive condition. It would be uf no use tiyin-; tho Same on 
llto otbor Hide of Ihe sulphur-plate, as then Its action would be lo dlsciiarito 
the dominosi body, and destroy the induction aliu^ihor. When sevvral 
plates were placed in iho Induetlve Hi'ld, apart from each otbur, subject lo 
one common ad of Inductlun, and examined In the same manner, cat^h was 
foand to have tho same state as the sin{;to phtte described. I[ Is well known 
thai If setvrai nieiollic philas were hung up In like monuur, [he same rcsnlls 
wonld be obnilned. 

From these and such exiicrimcnts, the speaker look oecniiion to support 
that view of induction whicli ho put forth tn-enty years a^-o {Phil. Traaa,, 
18371, which coustiis In viewing In^ulaiors as o^Eptzt^uicB of particles, each 
of which conducts within itself, hut does not conduct to lis nclKhbors, and 
Indnciion as the poluriiatlon of all those parties concerned In the electric 
irlfllion of the inductile and indncleous aurfhcca, and slated that, as yet, ho 
hul not (bund any facts opposed to that view. lie nfcrrvd ra speciflc induc- 
tive capaf Ity, now so sinKuhlrly confirmed by rcucni-cliea Into tho action of 
subtnorlite electro-tclcgraphle cables, as conHrmin^ thcie views; and also to 
the analoKy of the tourmaline, while rising and fulling: lu temperatnrc, to a 
bar uf solid insulating matter, passln{( in and out of the Inductive slate. 
To tba above report Prof. Faraday has since made tlic rollowing addition : 
The toqairies made by some who wish to understand the roal force of the 
t»t experiments reiailng lo sialic Induction, and their consequences in rela- 
tion lo the theory of induction, make me awora thut it is necessary to men- 
tion certohi preeoutioiis which I concluded v^ouid occur lo nil intewslpd in 
the matter; I hope the notice I propose to i(ivc hero will be BQlfldcnt. When 
mutnlilc coallnKS or carriBui are employed for the purpose of olitainini; a 
hn<iwk»lm of Iho mote of a layer of insniating partlclen, us those forming 
tho !iurfH(i! of a plate of sulphur. II Is very necessary that ihey slinuld cxldi 
in a plane perpondlcnhLT to the lines of the InducUvv rurce, and In a Held of 
irtlon where ihe lines of force oiv sensibly tvinal. tlcnce the importance of 
' dim Diwkuu In Uiecoiuttttettoiio!Ai««.^¥aia>rovT 
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the dimensions of ihc indnctire narfanw, in ibc apparmu* refcrr»l lo, bcins 
nine inchc in ilituucler, uiirl nine bicbm apnrt. Tliv induilive iiirfare mcD- 
tk)l>*ll b also a plane. A ball mnnot propcrljr he luCil fbr this puTpote; lOr 
tbe llMK of iiidiictlvD lone oiieinniing at it rannoi then lie perpendlrular te 
tholitycrof tEOld-lcaf (brmingihe coating of the sulphur. The consAqnenrB 
would bo. that ihis layer of jiold, 1>eiiitE rimially extended along th« line* of 
fndactlve fhrce, — i. e.. taavinf; parts nearer to, and parts more distanl ftwn 
the Indaetrlc, — nlll lie polarixed aorordln): U> well-lcnnvn ekmieal aerlona, 
irill have oppmiie Mates at those partx, will ibow these etaiet by a carrier, 
and will iflve (csulu not belon^tlnjr merely to InisuUtini; particle* in a nnkn 
■cross the tines, but chiefly to united condactini; particle* Id n bccIiud obUqas 
to or along the lines. The carrier ll^elf must be perfectly Inaulaled tin 
whole time, or elce a case of induction, not inrlodin); the snlpbor, tltd en- 
tirely dlfl^rent to that set out with, is established. It mnst not eren uleod 
by i^onjiatloa Into parts of tbe field of indaction whet« the force dlffen la 
i»lpte, or elee errors of the same kind as those described with the ball fft- 
ducirlc will occor. It should also In so us«l at to icceire no Atage tpy 
conveclian. When introduced between the inductric and the SQlpbar, It it 
Very apt. If the charge bo high, or if particles adhere to the indaetiie, 10 
ncel*e a charge. This Is easily tested by loErodDcin^ the carrier Into In 
place, abstaining from toachlni; the Kold-loar, withdrnwlng the earrter, and 
•xomlninK It; it is not until this can be done without brining awaynr 
eharKC, that the rorrier shoald be employed to touch the coM-leaf sarlkse, 
and brinj; away the Indication of Its ete<trlcal state. As brfore said. If, w h f 
the state of matters Is pert^cl, and no coniectioa inierTcree, the gilt sulphnr 
bo put Into Its place, left there for a short lime, and brouRbt nway ajraio, It 
will bo found without any ch«ri» either of the cold-leaf coating or tbe arf- 
pbur. IT it be put Into place, the coating next the Inductric be uninsulated 
ft>r a moment only, and the plate l>r»u^ht awny, that coalinc wU Eben 
appear posilire. If It be put into place, and the further gold-loaf be uDinSD- 
liwd for a moment, tliat coating, when the pinie is broajrht away, wtll be 
Ibnnd negative. The»p ore all well-known results, and will always appear, if 
conveclioa and other sources of error be avoided. 

ELECTRIC APrABATUS AKD EUBBTOLOGY OF THE SKATE. 

At a recent meeting of the Boiton Society of Nalnral Ilialory. Or. JeffHcs 

[ Wymnn stated Lliul ho had recently examined the electric appnnllas in tb« 

I till of OM of our common skates (Ann liera). The electric or^iu bcra 

been noticed by soTeral anaiumisls, but have been fally described In 1Mb 

L lalii and other speciea, by Rubin. In the species diaseetod by Dr. Wynuw,' 

i were mora largely developed, extended further np into tbe tew 

vt the tail, and were more nncoiered by tbe muscles, postoriorly, lluin Hi 

xamlnedby Kobin. Thus for, no positive proof hiulieen addoeed' 

to ahow that the or^aus In question really constitute an electric appniattn. ' 

SiTuciurally they rcBcniblB those of the Torpedo and Gymnotu.^, hoi bar* 

not been observed to ovalvc electricity, ihoush it has been stated that if ■ ' 

living skate la held by llio tiill, an electric shock is (bit, 

Ur. Wymun alto stated that he huil <een the horny shell of liie egg of tbo 
~* te in ihc process of Ibrmailon. He had Ibund one in cat h oviduct, tar-'' 
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iMui tulnlu Uilllclm, opcniiiK inio )u cnviiy. Alitiou;.-h tlw "I 
uoUy fonuwl. ilM ;utks hiulnoiyct (leiiaindiKl liilo diudurtj mnny of Uium 
«ue Marfj niMnre- IT tbia \m ■ nurnial siale of iIiIiikb, diun wu hATe. ibtu 
lat, an uiKilM«rto<l axiunpl* of thu Khdl Iwlny; Ibrmod prevlnui (D Ills d&- 
M«M nf the ovum. TUe nlidl Tonni a liockel, open nl the upper esitivinltT, 
■Dit tbmasli Ihu opening, wliicb It never wlioUy dodotl, Uie e);*; probulily 
ili»cica>l< into ils caritf . 



KEW OBSERVATION'S ON ANIMAL ELECTEICITT. 

1 lio slrnctorc of iho eggt at blrdt offen a rcnain rMcmlitance to lonie 
"i» of the {cnlTanir bstcery, InHtimnrh ta It mnsisbi of a fluid Iac1o>cd in 
' [■urom dimphtagm, itnil in contact with aDiKlior flniU of a different chemi- 
cal □ompoiitlon. This circuniHinDca uitrnciln^ tlie nodcD of Dr- John 
b»rr, tn Diade it the coiticci of oxpurimcnt, In nnlur tu nwmtaln wliothor 
wmr (■li'anie union wiu exerted by the dilTcrcnt romitiiucnii of which Uio 
«B; )■ mrnptwed. The remit fully nniwtml hiscxpoclations; and iIiitooui 
ba ttnte donU tbat cleciro^hcmical neliun plajrs an impnrtanl pan in thi> 
rluDien which the eitg nndvrtn'C' durlnj; Iho process of liiculHillun. tlolaif 
a iMirato EKlntnumclcr and a «ul(al)Ic apparntiui, on piuni^ng one wire Into 
the white, and the other, ln«ulntad except nt the point of contact, into the 
jolk. the neodle wns defleeicd to Iho extent ufS^; and on chanitlnK llis 
Vina, the courwi of tlio needle was icveiwd. Wbon the wliila and yolk 
wen taken out of the shell, anil Ibu yolk immersed In the while, the effbcM, 
oo Itiui. WTrc ■Imilar, hot not so when the two were well mixed; then im 
dlallnci clfoet was porrepulilo. Indications niao of cbeniiciLi action were 
obtained, on (utivtltutlng ibr tlie Kolvanomelur a mlxlun cODnisUn^ of 
water, a Utile (niiatlnoas starch, and a email qunntilj'nf iodide of potnanluui, 
upedoity when tendered very Kntltivo of chun^ liy the addition of a few 
drops of moriallc add. In llie Intlancc of newiy-luld esx*. the Iodine ilher' 
■lixl «|i|ieBn!d at tlie pole connected with the white; on [ho contrary. )n Mint 
of fgg* which had been kept some time, it appeared at ihe polo eonncctcii 
wjih the yolk, answering in botli to the copper in a shigte voltaic comliltia* 
tiun foriDud of copper uud xiuc. 



rOLAKlZED CONDITION OF HDSCULAR AND NERVE FIBRE. 



^^L rOLAII 

^^^H|r. H. F. Baxter, in a paper In a recent number of the Ediaburgk Xem 

^^^^milMcat Journal, having arriveil HI the nincluelun that Iho muscutor 

^^nnd nerroiis tlisuca are during; life in a peculiar utate or conrlition. which 

tiiu been termed poliiriied, puts Ihe tbllowing qacttlon; " Can this slate, 

tlepcndiiit as it evidently \» upon nutrlllon, he Inercaaod by any ortiHelai 

lanau ? " That It may be diminished, or easily destroyed. Is to be Inferred 

fnim the IkrI tliut, whatever in Icrtercs with ibe proper nncrllion oramnsclo 

or nerro, or disorganizes their atmrtai«. whether by medianlcul or uhemlcnl 

atnneles. deslroya also tbo conditions apon which the exlsteiK'O of the mni- 

ratar or nerve cnrrcnts dcpeiul; and it Is. it may Ite oburvcd, from llie 

manirMtalion of these eurrcnca tljal tlio existence of this polarined condition 

ts Inftomd, [i is TeBsonable. thcrcfWe, to suppose, that it might be liy Iho 

emphrynivnl of the cki'iric Ibrw (or curTcnt) Ihet we should pcrbups olitmn 

•ome evidcnca to ns>i«t in wllvliuc this prolilvm. 

W« bara JKX «p«v tbr itw datbi. The ouly oowlUtoft VMqtttnKaOa 
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Ihiit can be deduced from llio foregoliiu invoatlgalioiii, ronuinod in tha - 
Ibraior OS well ns present popi'ra, are (be rollowin^: 

1st. Tliut wc have no pvUlenw of being >t)lo to Inrrease tlie poliuinj' 
condition of the ncn'ous anil of tho tnueculnr tlltuc by orttflcial means, tueS 
u the electric rnrrenl; liut It Is hljihly prolmhlo. 

9d. Thnt un IntTensB of thU polnritcd windition may arise ftora ui In- 
cnaaed action or Ibo^ ehnni!e)> which tske place in the livlnf: anii 
u nnniTion, being ihe aatno means by which it Ie produced and n 
In the tivltif; nuimal. 

BvTore accedinj! to those conciusions, It may be t«a»onably ukcd, hmT», 
wo not other evidence besides that nfTorded by mcsna of (he jjalmnomcla'. 
to indiraic nn incrcaao in the polarised condition of the nerve? Do not lh« 
tetanic contrnctlonA which are observed In a iimli whose ncn 
JecteU to the anion of an electric cnrrent (inverse), indit-ii 
action of (ho nerve? Provioiia to discussing this questloti, which win Ix*^ 
considered In the concluding remarke, tlio ibilowing experiment wi» p«* 
Ibrmetl: 

A cnrrenl IVom eix o( Grove's cells was passed t^raagh the limb at s gp^ 
vanoicopie IVog in Iho inverse direction, and as soon as ihc le 
tlom were prodneed, the nerve was divided at the Junction oTthe aem wld 
Ihe moscloa of Iho iimb; ilio tetanic contmctloni ceaacd. The t' 
Oit divided nerve were now placed In apposilian, hat no (etsnie eontnrli 
ensoiKl. Thli Inverse current wai again allowed to pas* for » 
IhTOniih the nerve ibiie united, but no tetanic contractlona oecuirod tt] 
the breaking of Ihe circuit. Great care, bovrcver, la required In (hie esp 
ment to divide the nerve at the exact point where II emerge* from Ihe m_^ 
elo, u poinlad out by Mailsuccl, otherwise the teiunlc contnKdoof nlj 
place. ^^« 

The renultg of (his experiment only tend to confirm what has lieen all 
•BtlBfoctoriiy proved by other*, ihai the continuity of iho nerve (Ibne, 
nerve leading lo the muscle, is necoasar^' for Iho condueiiou of tb 
■ion eiuited at the dlatnl end of the nerve In order in aniiisc man 
traction. It need learcely be added, thut the muscular and iiem 
m.iy, however, bu ohtaiiied under these drcumsianccs between the: 
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-UEDICAL AFPAEATUS. 



V. Despreti hiis recemly utibmilted to liie Paris Amderoy a i 
Ueillcal apparatus, Invented or combined by BuhnikorlT, and reduced to It 
•implest condlliun. A imall bo.x. in size iitmut ftmr cubic inchoi. conialM 
I. An Indaellon coil; 3. A smalt Bunsen's pile of zinc and cbarawl, I 
which nitric acid h replaced by Mnrii^-Dnvy's sulphate of mercury; 3. 8 
Itandles, a lirush, and some needles for diEtribucloa of the dlnxi cuireni^ 
or of the enira cnrrent to the sorfacB of Ihe patient. The manipnluiao^ 
Iho apiwraluB Is as simple n* its construction. No vapors are di ^^^ 

ThU apparatus will maintain its acUTily during a day. Its priuc b ulil H 
Ae moderate. 
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■ THEltMO-ELECTRIcmr TO SDBGERT. 
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inc, t>nju);lit lo a ivtiilt cIvrlTif licul, he lindortnkca many opurations coin- 
tnonljr pciforincil wilb I'utiin;; Indtrani^ulx. Tlio healing agent is a Univu'a 
baiicry; nnJ, ptoiktIj Emplojudin anoporallon. thtru is no bemorrhutT of 
thu unuU vcsacb; ibe aciion b> cncrt'ciic uiiil liiniieil, can be siuialnvd or 
Fol otT at ptvuure, anil npplieil Ihroogb narrow |uif<»ai,'cs. anil to ik'pllia 
ninrer BttcmpttHl lu ordiutuy cuaterixatiou. Ur. Midilvldorp nys: "Tbla 
intcUigctlt Arc — let me be pnrdoued the expression — adinlls of miting, 
(plinintt, of tnUins "way, of caalerliatkni on a gingle point or in rays, or 
ovtr iBTjto Korfaces, of Mopping hemorrhage, of pruvuklng Inllammnlion of 
rvrtain liesnc^, of cuagnlalion of the blood, of xnpptimtioii.nnd Ihi' devL'lop- 
i»cnt of proper KmnulaUons. In short, beinu: Inlrodoi-iHl rold, (he Knlvniio- 
coosiic ineirumcnis inspire no fear in ibe patient, lint oni^ In plara, a loueh 
of Ibe fintnir sufDccs to raise them to a glowhif: h 
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THEHAPEtmc USES OF El.ECTlUCITY. 

From an artli'ie in the Britithaad Foreign JUi-di(o-Chiriirgieid Rfpina, "Oil 
Ihe Tliempeutic UHf 9 of Eiectridly," we derive the followutj; extmcts, irbicli 
are iUiutmiive of ibo mecbBntrail phllosopby of lbi« aKeni, nnd Iti phyBlologl- 
ralcflecls wben applied to vital animal tbauc. In apuaking oTolcctiic eorrenu, 
the writer says: 

" The de);n« of tension, or tnieasli]' of tbe elcctrie mrrent Is, however, 
more influcntbil than its quantity In dctcrmliiitiE pbyttiolo^cal teauUs; and 
It i« to variations in Ibli quality that wo ordrnnrily apply the terms ' atron^' 
■nd 'wMk.' There are scTeroJ currents in common nac for pbyBloloi^c^ 
experiment and tbi-mpcuticHl exhibition; nnd as this quality of tension (H* 
Inlcnslly is predicnicd of all of them, it Is ncccsEory that wo should dcscTibo 
Mpanilcly the tondiiions upon Hlii<h its variations depend. Bui belbro doing 
, Ml, inMmacb as aonie conHiBion has crept into Ibu Inngpuiea of modem eleo- 
.ii... _. ... - ,e as concisely OS possible what these several curreiiw arc, 
a am their proper namci, and in what way ibcy buvo been erroneously 

"la the wire wbich onitcs the two poles of a voltiuc arrangement — 
whetlier Ibia consists of one pair of phiies, or of one hnndred pairs — thcTH 
is, when the wire li nnbroken, a cmrent of electrirltv, termed the ' initurf 
mnral.' This passes In the direction from llie copper or nepitl\-e melitl, 
thrtragh the wire to tlie zinc or positire plate. If Ibis wire Is broken, anil Iha 
two end* of it ore icn^pcd by the hands, the inilivlduol so doing becomes, In 
thai part of his boiiy which intervenes betwenn llioso two ends, d part of the 
voltaic Bppnmtus; and the Inllhtl current passes thronub him in the direction 
dcserihoil. If tbis wire, if any part of its couiso be broken, there is at the 
moment of itlvlslon, and cxislinit at Ibnt moment only, ouother current set- 
ting in the opposite direction to that token by llie Initial current. Tills lioa 
terclTed various names: Ducheane has termed it an 'indnced cmrent of Iha 
first order.' hnl Its proper de«i((nation Is the 'ertra aimnl.' 

"Anutlier wire placed near and parallel lo the conducTlng wire — vli., that 
through which ihc Initial cnrrcnl posses — has lis poiur rondltion soalTijcteJ 
iboi an ' I'ndvnd eurmiC ' Is propaKDled throD}th It in in opgiosiie direction lo 
the Initial currenl. Several of luili wirtw may be uinvlo;(e>l, M aMtct^wX Asr 
jF » tJ>e eondncllng wire, ami InkUot OiMnQ»«ro^»fcttei 
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duroil cnrrpm; tlint wliicli li ncnrcsl to (he roiiilufllng wire being c«ll(il 
'inductd rarrml o/tliefinl onUr,' ami I ho qcki ot'thesroiidiirArr,' muitn 

" Thu nimiDIK employed by M. Uuclii^iiiie, qihI uliout the itifn^nt yio\ 
tloi of wbk'li BO mui^ Liu Ikuii Mid uiid wriiicii, an tho'cam cumsnl 
iho conduMiDg wire, and an ' Induced mrrfnl of llie flrst order ' in ■ iiMii 
wire ; and M. Uocqucrel vrntc*. that fur DuL-hciiite to deel^uulc them hidB 
ciirrenlB of the firei nnd second order rcspcttively r ' c'oil crfer . . ... 
luntnigD tout Si full dlfTorcnt do cclul qui est empluyi! par tarn les 
(p. »). 

"Tho mosE etrililnit diflbrencca bccweini those vsrlous cnrrtuM ants! 
roftrred lo liielr duicnw of Inlenslly, and Ihis is ilclcrmiiicd by dlflbtcBl eo 
ditloDS, of vrMcIi the roliowlng are the most Impnrliiiii. Tbe 'fiiitlal csnon 
ia Intense In proportion lo the number of the nrtivc rcll* In tbe ballviT', 
nniuro of iho e]e<-lrDlyies vmployml, und iho iati^t!' of condncting 
rfuls throoRhont the whole drrolt. The forte of tbe 
mined by the saine dn-umstiuices; butthstoflhe 'Induced 
psnlynpon these, nnd also upon other conditions — rii., Ibo alw of (hewli 
the Imt^ of It which Is brought Into (iroximily with the conduitlng 
and the prcei^nce and dc|pt« of ndditlotiid maj^eto-electric ftullMlIM: 
UHm'tpun'bHi, ilioHner the wire and iLu ifreutcr Its length, tbu mora biiea 
la the Inil action. 

" Iti order lo ohtain grcnt, and at the same lime ronvcntent, lenj^ of tl 
witea, they ore iwrsteil Inio ilia form of a hollow cpinil, or helix, the tati 
horomini;, in Itself, endowed with ma^etlc propcrtlea, one end of Ihe be) 
belnK> north and the othsr a sonlh polo. If into tlie bolluw of thts rrrinl i 
betix, there are Introduced bars of notl iron or irti^e], llioee lurs iwroTnc ma 
Betlc by Induction; and thns the electrical fbrce, developed in Iho bam 
cells by chemical action, heeomes resolved Into the correlated ftiree oT BU 
netlam. Bat precisely the lEverse order of IndncUon may take plwe 
attothcT appuratiu, and the ' lifter ' of a permanent mnjinct, otontul wbidl- 
cnpper wire is twisted spirally, at Iho instiint that )i lici-oinesa 
Induetloo, fVom contact with the poles of the permanent maETicl. <ll^<rda|l 
themlco-polarity, or electricity In the copper wir«. ThefornicraTTaiiseB 
Is ictioed 'cteciro.inDKnellc; ' the Utter, ' mai^ncto^clectrlc' In the one,( 
trleity is dcrelopud from chemical dcromposition: in the other, tVom tnagi 
Ism: bol In tlie former — iiinsmuch as inafniellnn la linluced hy tbe M 
enrrcnt— there Is, in addition lo the ' piimaiy Induced cuncnl,' Iblt o) 
of Indaetioa which exists alone in the laitcr, and the addition of tbia It 
node of BQinnonting the InttMiaity of the current. 

"Thus, then, the iniCUil current develops moiclietlsm In the bars gf foft I 
which ore insened Into the hollow of Its helix, and Iho prcKnee of mat/! 
Ism In these bars, at the moment of Its indndlon, develops an dooirical i 
iwii In tiie copper wires; the Inteniity of Ihe latter induced i-tirreat 
eatsrtt par^ut, in proportion to the size of the lemporwy inofrnct, and ito 
mliMd or tcttnUted by the Icnftih to which tbene sol) bars are Inserted In ' 
helix, The lenaion. therefore, of the induced rurnrnl depends upon thai 
the initial cnm.'nt. upon thu Hize of the wire, npun its Icntith — f.r., apom 
numhcr of turns in the splnd — and upon the force of niaji^iiellsTn ItMnponitlj 
developed In the burs of aoft iron. 't 

< " Whatever A)rm or eiirreni Is employed, the nature and dc^nw ttf 
pbnMogIc [•flW'ts — I*, e,, of its power tl) oct-Bsion vital 



kriniilily of icmiqn. Gcncrallj epcaking, a weak currpnl pnxlnces Tcclilo 
nKtioni of the muscles, and nliKhl effci^u upon the orgiiiiB or EtmGallon ; 
Jtma a inwcrAil cnrrent prodaivi strong: contrartioiig tuid violutit wiuii- 
k BOTh FenKory nnil motive phcnomenn may bo orduloiied by the ap- 
iWou of Mir one of iheeu rurronu, hoi their viuiations in intensity nmder 
•ooid tnoTa iinefal Tor one clana of efflKta, and olliers for b Krond claSB. 
Thtu, Duclicnno has dnivn coiwldemble Bttontion to the fiut. that llie ' extra 
rDTTcni' net* very readily on IJio mu»ctcH, and tliat the 'Indacod mrrunt' 
nfliTt* more tHm-crTulIy tlian tho extra current, the akin, nerves, and retina. 
Tills ililfctvnro of action bo refers to a special doctlvc powiir on the part of 
flic two FUrrenls reitpcctivdy ; but Becqueml has proved that. In [cality. It is 
mcidy dependent npon tho dllTcrcnce of tbeir intensity, liie Indacvd curtEnt 
having much greater Icna ion than tlio extra current. M. Bi'Hiuvrol lioa 
shown, by a simple experlnient. In whleh )io modifies the arraniKmenl of tho 
vim, that the efTecta which Uachcnno attributes to the one cnircnt may Iw 
otuaiuod from the other, and m'lx »ria. 

" In proportioti to the inicmily of the mrront employed, eleetridty has tho 
powrr of uvokliiE tlio ordinnry phyalolot^e action of a norrc or ninaclc; of 
iir<ssionlni; oxnusive and pcrveneil action ; of exhausting tho ninetioiuit 
activity tor a time, or of destroylnR It ailo;£cthor. Iti tho Hrat dejrree liniro is 
pciuuitlon or motion, eaeh of these beine within tho limits of physiuiu|;(ie 
fanethm: thus lumlnoas appearances, eoile lounds.imslntnr? effects, cle., 
on ibooDe hand, and slight muscular contraction on the other, — contraclbin 
so tll)(hl OS merely to exhibit the peniEatcnce of muscolnr contractility, and 
not to test its power, — are the rcsuiu of applying on electric cutrent of low 
intmslty. If aitrongcrearipnt I)^ cmpkiyod.the ImprenslonsDpon the scnsoir 
oqsuu become exceiisiva In degree and palnRil In character; while, In the 
pUcc at Keiitio moscnlar contmctlon, there Is discrcusiiiK cramp or arreslnl 
(InbibilB)) action In certain or^ns. A atlll mora violoni carrent exhauBts 
bolb nervo and muscle ; and hero sensation and contraction, thongh Ibr a 
time withdrawn, are cnpalile of being rcslonid by rcpoaa, or by the invcrleU 
mrrcnti wiiereas the electricity may bo lo powerful as at onee to put an end 
to the vitality of the tisEues— t. t., to kiU Che nerve, liuli, or IndlvJdiud 
tbniUKh wbli'h lE passes. 

" It is owing to these ctilTerent cITectH of variatioas in intensity that eloc- 
Irlcity may be employed both physiologically and therapen Ileal ly ttir so 
many dilTenint pnrpowjii. As a test of hrltabitlly. or a (tenlle stimulus of 
weakeitcd tmnslblllty and contractility, the cnrrant of low Intensity may be 
employed. For the sake of diFplayin<; the Inhiliiiintr Influences of the vagi 
and the splanelmic nerves, or for awakening tho lorpid nervous centres uf 
an Individnal poUoned by opium or alcohol, a more powerful current Is re- 
quired. Whereas, for ibo tetlef of eEccsBlvo muacuiur conlmriion. or of 
ncnnslgia, a still more inicDse current, ouo that shall temporarily csbautt 
the nervous ftinctlon, may l>o employed, 

" Besides tbe quantity and tenslou of a current, the mode of Its tnuumls- 
■Ion exerts a notable inllnenco npon its physloloi^ eltbcts. Under tills 
Lend wo pUicc the different actions of tho continuous and interrupted cur- 
renln; and with rej^rd to tbe Tomier, the chniii^cs produced by nllcrlng 
(heir dirertiou; and with reganl to tbe latter, their mnvection by monna of 
moitt or dry conductors, the rapidity or slownes! of their iniorrupilon, and 
the •lemre of proKiire with which the condueion ora »pi>\\«A- 
M gtaienJ diabrBueea betwoea tbs c fteMrt thto 
12 
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intcrmiiteil ruircnt, nre disp1«ycd rery simply by ni 
CIniKlB UcmikFiI'K, In whirb tlicre are intioviilccd Inlo Ihc same cntrrnl, (hit 
A mnall Uruli^k^hnnk's battery, flcsl, ihc norve or a tmg'K ]ee, and accMid. i 
dcllrato voliBDicier; ihu uppnTnius Iwlnt; so f^iixmicied iLai the cairei 
iniiy ba elllier iwitinnonn or inlurmlttcnE. By tliis iUTiin);emciit, lay* N 
Bcrnitnl, Ei i* eliown Iliac — 

" ' So loTig 01 the currani Is Mnilnnotw, Fbcmleal etlixu are prodH«ed, u 
tUo pbyaiolojclcHl ctTedn ans ' nitln,' or at all events inapprvt-iiitilo. Tbo fM 
are that tlie wntvr in tlio vottsmetvr Is duromposcil by tbe current, vrUli 
the Umh of tbe froe remains pirrTirc^tiy mottonlean. But Immediately tlM 
by means of ibc intorrnptcr. the currant is rendered inienniitcnt, overytbioi 
b elmniinl; the dccompofiliion or witrr ccasei In ilie voltamoicr, luid tb 
Itds's limb beromua violently eonTulscd.' * 

" But this expi'rlraent.alihOHEh it lllustratca very aplly the InnBdlyinatk^ 
dilTerenm between tbc efUfti or tbe routlnoons and intcnnlncnl mntm, l!( 
no menna ckIuiusib iUb EulfJcH^t of that difference, nor do«a U B«vnnM^ 
reprosent nil the fams. For llio conthiiinas mrrent is ikjC devoid of physio 
IouIf actiOD. nor Is tbo Intermptcil, ander aJI Ibe drcuniMnnrea, incajlal ' 
acting chcmlrally. Trae, Ihoro Is no vbible rnnlrsFtiDn of ihe ttog^i 
bnt nnder certain conditloiiE Ihe b^llability of Ihe nervo U exhaotud 
onflerDlbGra it bcfomis incroiuieit. True, tlienj Is no sijrn of Kcnsittioi) 
amputaivd tros") leg, but ilio coniinuoas rnneni (nn prodace aenHtfy 
ferts; Tor the proor of wliloh let any one pass a contlnuons cuncnl 
bla tonffueorcyDballs; or, ne Parlcinjcdid.thron^b thecius.l And. 
it Is qniio easy lo prodam permanent, i. r., Ionic, ronlrncljon of a BH 
or gronp of muscles, ae we have often clone by a current of tbls kbldi 
then is CTldcnni to show tlial not only persisieni contniction of 
maybe relaxed by such Influence,) bat that hypcnetitboalamBy be 

" Hero, then, we bave evidoDCo of four Itlnds of physioloi^ic action dn 
Ibe rontjonoua current, nnmely, (be production of sensory effect), and i 
of motor, as well as the rcluxation of spasm, and Ibc rcdurllon of bypoi 
IlKala, — tbe dlflenmt muuier in which tbe carrcnt acts beinij mainly 
to In IniensEiy. 

■■ Oilier cimimstnnces, however. Influcnro Ibo qnallty and dcKTce of ao 
exenod. namely, the direction of tbe current. Generally spnaklnx^ 
tmn&miB!>iDn of a continiione current IhrouKh a ncrre, ia tbe direction tlw% 

llie centre to tbo poripliery. oxbaufis tbo vlbil property of the 

wlienWB a rurrctit pufsed In tbo opposilc dircrtion, i. 

towanis the centre, incn'osos the vital property. The fbrmer Is t«niuKl'i 

njM," lite lallcr ' inverse.' A^n, the direct current acts n; 

than the inverse In producinK muncniar contractions. Tb 

witnessed, when employing, for the pnrpose of oxperimei 

applieallon, an ordinary Cruicksbnnk'a batlery, and so malcinn uaa of 

Inillai current that Its InlenBlly could Iw reirulated and measured by 

the number of plates cm ploj-ed. Not only Is Ihe mnsrulnr roniran 

duccd by tninsmltling a correat from twenty ptotes. much stroni^w wIm* 
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tbi* mrtcnl Is direct Ihnn whPn tt In Inrer^ip; biil a rnrrenl of piich lowinl<rri- 
itij u (o ran» no ■ppnviatilc conirHciioii when iniiism filed In ibu Iniior 
dtienhm (lnv«m). will ucviuhin very evident ofIIoii nrbcn posmjil io Iho far- 
rapr (ilirerll. Tlins ihB iliTiirtiKV In-iwcvn ihcxe pnrreiini must be remera- 
Inrad In (csnng IrHuiliillty, as well n« En teMliiK: power. It U rometimc* & 
Mtnive or fal1ac7 in pbyKiotoi^c expert men cm; as, for cxnmpio, hi oxamlnliiK 
Ibe IfTirablliC; of mnaclcs in n p^irnlyzed limb, bv poMlii'; the current from 
one mna to the oilier. Id tlila cbh', It it, of course, direct In one nnn, uxl 
invene !o the other; and we have (Veqaently aecu the dilftfrGiiee betwoeathe 
irritnUlity of ilie miut^les on the panilyaed and non-pnrolyKeil ildcs so sllitbc 
u merely to equal, or even fall below that which exists belweisn the aetlon 
of (be invene and direct cumni tcspccllvcly. 'WbcD sarh la Iho cnoc, the 
irriubilltj apiienm (^nirr in ihat limb through which tbe direct currcnl 
o, wbcnns it tony be realty less." 

BEV AXD CaF^P TOBUS OF OALVASIC BATTEKY. 
Ihe IMIowtng desi^pdon of n new, ehcnp, nnd cRiwtiTe orranirenient of a 
■(M>lc battery, ilevl^nl by Dr. John O'C. llarelny, U. S. K., la eunioined in 
« iUian»ed to the editor by I)r. B., Uurch ISTO: " Hailng hi ilw yean 
piged hi Roruo hiTCHti^^llons touching the amount of work 
If constant batteries, and Iho eotnptimtire cost of mnnlnc Ihcm, t wni 
n eonscquenre of the well-known ponslve state enjoyed by riuit iron in 
!t With conconiraieil nitric acid, to consinn-t a cheap form of hniicry, hi 
dl both elcnient« ure of east {roil. The battery Is powerful (pcrli.ip« iulbis 
(nl nUhcr loltrior to GroTe'a), and is rery constanl. Thu followinj! is ibe 
■ ladopled: In a vessel ofconTenlenl material Is placed a hollow cylJn- 
* tt Iran, the metal boini; ibe black variety, or such as Is used fbr eon 
The tide of the cylinder should be split or cut Ihrouyli flroni top to 
n by a slot one-fonrlh inch wide, or more. Within this cylinder, and 
'cralely clone nppmximallon, is a porous jar, wbich contains a solid, 
It «plioa, a hollow rod or cylinder, of llio same kind of cast iron. To 
e this battery, I mnkc a saluratcd Rulutlon of chloride of sodinni, 
Dto the oQler vcbbcI, and In contai-t with (he liirRer iron lylln- 
Inlo the porous jar I put a mixture of equal portH of conct'DtrHlcd 
ttafe M)d sulphuric ncUls, and the battery is now ready for use. Thcorcli- 
eally, (he aelds £hould not be equal In quantity; bnil!icdil!brcn<'c IsMiKmnH 
Ihni, prartleally, It may be nculected. As some of yoar readers niny wish to 
know the changes nnderftone by the solidti and HuI'Ib durini; llio flow of the 
electrical current, I will, in a line or two. siato tlicm. On uniting the polcn, 
water li decomposed, lis oxygen uniting with ihe sodlnm of Iho chloride of 
Hullum, whUe Its hyilrouen combiner with the tlflh alom of (he nitric icld 
In the porous Jnr. The chlorine attacks the Iron of Ihoouter cylinder, forrn- 
Ing; the vciy soluble chloHilH of thai metal, and loavinii the duifncu (if Iha 
Iron always ricnni The snlphurie acid In tbe porous jar nnltcx wllli the 
oxMo of wHlluin to Ibrm mlphatc of soda, Ibns completing the procest. As 
1 beftirc said, llils fonn of bnltcry la cheap, powerful, anil constant, and la ti» 
no moaiu troublesome; and I ofltir It to your readers as a new and useful 
iiwtniment, particularly to thouc of them lo whom the dlBtrcnco of coat 
l)«ww>o Iron and umnleamaied ilnc is worthy of connldcmilon, or to thoiMt 
who Und Ihe use of mercury ir^nrionfior troahlcHiTire. Thu Wm-k «iiM. l«ni 
atwsM te taea. tut belag puiln Id concmUBted oltrtctnA nA\iUsA«^CB^ 
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I have experimented with no other. It would perhaps be proper to cleanse 
tlie iron of its slun and grit before using. I, however, used no such precau- 
tion. A fair trial of this battery will not fail, we think, to establish for it a 
place among the best of those now in use." 

Avery* 8 Improvements in the Galvanic Battery, — Mr. T. 0. Avery, for many 
years electrician at West Point, has invented and patented several important 
improvements upon the Grove Battery used in the woridng of telegraph 
lines. The new instrument has been in use upon the lines of the Americaa 
Telegraph Company for several months. Mr. Avery's improvement con- 
sists : 1. In insulating the outside of the zincs, thereby reducing the sur- 
face of metal brought in contact with the sulphuric add, and preventing the 
local action, which interferes seriously, at times, with the sucoessAil work- 
ing of the telegraph. 2. The use of double the surface of platinum — this 
increases the positive current, and equalizes it with the negative, thus pre- 
venting, to a great extent, as he alleges, the escape of the current In damp 
or stormy weather. 3. The insulation, at the top and bottom of the porous 
cups, preventing the nitric acid from destroying the zincs, and creating 
local action on the inside, which is equally as injurious as the action of the 
sulphuric acid on the outside. 

Mr. Avery claims, in point of economy, the saving of at least two-tiilrds of 
the zinc, one-half of the sulphuric acid, one-eighth of the nitric add, and 
three-quarters of the mercury or quicksilver, now used. 

ON THE ELECTROLYSIS OF SULPHURIC ACID.— BY DE. NOSION 

GENTUER. 

The following experiments were undertaken for the purpose of dedding 
the question, whether an electrolyte of different constitution than the simple 
binary relation of atom for atom of each element, is capable of decomposi- 
tion by the current. Previous experiments with chromic add, chloride of 
iron, and chromate of potash, had well-nigh decided the question in the 
affirmative; but the attempt to decompose sulphuric add, made with eight 
cells of Bunsen's battery, by Magnus, failed to confirm this view of it. 
This failure Dr. Genther attributed to the limited force of the current, and 
accordingly renewed the experiment, with fourteen of Bunsen's cells. The 
anhydrous acid still resisted, and even when the platina poles were ap- 
proached so close as to insure the direct transmission of the current, it only 
gave signs of a rapid bubbling movement. The anhydrous add was next 
mixed with different quantities of add of the constitution SO3 + HO, and 
the mixture exposed to the action of the same batteiy in a U-form tube. 
The proportions first tried were four of the anhydrous to one part of the 
other acid. This mixture yields a solution crystallizing at 68° Fah. It is 
therefore necessary to apply a higher temperature, which is invariably ob- 
tained by the continued action of the current The conducting power of 
this solution is so low as only to allow a very small distance to intervene 
between the poles. Soon after the action commences, oxygen is liberated 
at the positive pole, while not a gas-bubble appears at the negative. The 
solution, however, being of a brownish-yellow cast, becomes colorless in 
the arm of the tube containing the positive electrode, the color being entirely 
confined to the other arm. The action being allowed to continue, blu^ 
streaks slowly make their appearance at the surface of the liquid at the 
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_ _ . iBh malliiilli'd by ilii 

y« very iparingl)' di-vi'IojHnl. 

lu 111!) MM.-0111I mlxlurc, iLc proportioiis iccre three pant ot Ihe tmlifilrcjus 
■i-l>l to oiw or Ills oclil 50^ + 110. Tliis Rives a solutioD of butter ruiidiict- 
ins puwer. A* in Sim ronnur experiment, oxj'p.'n nppcnni ai the piwitiic 
puk. bat much more coplaiujlr; and at llie niigutlvo l>olo a. sli^bl eteupc of 
ini!-l>al>l>]iss U perceptible, whiUc Itie bine Btresks iirenenl tbomselvcf In 
greater i|uantil7, coloring itio liquid contained in the nogntive Bmi of Iho 
~" lor of sulpliiiniiH add is ul«o diBtinctly pccrepiible. With iho 
itiuaanco of llic action the temperature rapidly rUcs, tlie oacapo o( |»is 
Ihe negative polo is more ■buniinnt, and salphuruud acid la formed ; but 
blue acrealu. however, diminish wheu the ihIm Is iiumeraed in witier 
lually heated, and ditappeiimllagcclier at 110' Fah., whiloa inun cipiotu 
lailon ortialplLurouit at'id nets in. As the tube oonlalulng ibo electrolytO 
gnuliially cooU. ibo color rcijipcan. 

Tliii whole proceAB it effected much more rapidly when the mixture ia In 
Ihe proportion of two parts of the aniijdrouii ro one of 8U-i + IIU, or of 
cquij parts of both, the lemponitiiro being licpl at aa° Fah. The blue color 
at th(? nei^alivo polo clcnrly proves that sulphur ia lil^rated there, the solution 
memblini; thai obtained by dlesolving aulphnr in anhydrous milpliarlc acid. 
Of this Diet, the tempcraiuru at wiiich decomposition takes place, and liie 
fonnation of SOi, rumtsU eufficjeni icsilmouy independent of Um color 
prodund. 

Tha development of snlphurons add eeema to be occnsloned by the rlis 
of temp<!rnini« pnnluced In thu aolalion by the action of iho current- Nor 
U it eonfineil to llic negative arm of the tubei drcnmatonees whieb indicata 
ucondary prmlucl. 
legunl to the sulphur which bos been oiKierved at the ne;caIlTe pole, 
only two ways of accountliij; for its pivKenec. It it either llio result 
direct decomposition by the eurrcnl, or of the rciluciii({ aetloii of tb« 
iWd liydroi^n. 

The combination SOs with HO, according 10 Fwraday, is decomposed into 
inlpiiur and hydrogen at otu: electrode, and oxygen at the other. The Mimo 
comliinaiion iul;dB<:K»I *o llie action of the battery by Gciithcr, gnvo at Hrst 
only B and at their proper pokv; Buipbur waa liberated only when the 
IcmpccBtare of the electrolyte was considerably mined by (he lutloti of the 
ciintinl. When the tube was placed in water kept at 32" Fob., the libvrailon 
of oxygeii and hydroa^n was of longer duration before free sulphur ap- 
[vaied. The lempcraturo of the eiectrotylo was fbund to rise almost losiui- 
inncotlsly with the removal of the inhe from the water. This would seem 
to indkau ihut by keeping the eleciroiyte at 33^, the llbcmtion of sulpbur 
wonlJ be prerenled, which show? itie Krcat Influence tempernluro baf on the 
product of Ihe decompoftition. It was further observed that the odor of sul- 
odd accompniiied (be lilieration of sulphnr, owint; probidily to' (he 
snipliuric acid. If we assume that in thin proress 
illon of the sulphur 1» duo 10 the redncing action of H, Ilicn It con- 
_ follows that the H. endowed with so Ftrang an nfflnltv', mn't unite 
tbciulphur it meets at the moment of wpnmtion. and form pulplilirctied 
of this R«s hm. however t>een yet dftcctcd. Fnrthcr- 
hydroitcn could exert Ihls rcdnelns action, It would at mtrtt be 
pinit of SO.i to SOj, With •uph pmofs rtrawiv (rom b-s\«VvtobWi. 
by ttw camnt ot uA^^ivAft «~~ 
13« 
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Into S, wliirli nppcnr^ ni the ncentive poll-, nnd oxye^n K the pocitive pot«. 
It iltpeiuls on the ronccntralton of thi' lU'LiI wbetlier the i 
of Wntcr apcompnnliM the (broKoiaK pnxtacn. 

That an eledrolyle differing from the siinplj binniy 
oTiKrercderotnpiMition by the camni. Is thus shown in the Fa»of SOs,«nd 
BTirn with less room Tor douht, in the cose of anhydrous chrouilc iLdd, and 
chromateof potash, as the lesBWchos of Prof. Ho^tu prove. — LiddgmA 
Xopp'i Annual, 18S7. 

ELECTBO-ZraC DEPOSITS ON ENGRAVED COFPEH PLATES. 

Bradbury's (of London) process fbr snrfiu'lng enj^ved copper plates 
with a coating of pare sine, hyelfctro-merallorcicttl means, for Iho parpns* 
of protecting such plates fVoca wear while printing, is descdbod by ibo ia-' 
venlor as follows : 

To obuin a deposit of pure ilnc, mpuble of printing tVoio fifteen handrvd 
to two lliousand impressions or more, before requtHna to Ira temoccil ant 
renewed, I have rccourw lo a combiood solutlou of clikirldo and cyanide of 
•Idq, prepared aa follows : 

CMoride of Zisc Solution. — la a sultabie vessel, dissolve ono part dilwida i 
of ammonium in eight puns water; place in this a porous cell conialnJnf 
the satno solution and a copp«r plate, which attach lo tbo xlnc of ■ Smec's 
battery, and in the outer cell place o ptutc of spoiler, which attach to ths 
ailvor of the ftbovo Imuory for forty -eight honra. 

Cpanide <^ Zinc Solution. — Dissolve one-half ponnd of cyftnlde of pota*i.1 
snm In twelve pans of water; then add as much rhlorldo of line u the aol*!: 
tion will take np. 

Mix Ihvse solutions together In cqaol pans; use a lioc posillTe pole Ktk< 
one of Smee's compound Imtlorics, inlenslly arrangement, charged with on* i 
port of sulphuric acid to twelve of water. Li fWiin fony-Qvo minilles lo an. i 
hour, a deposit of the must beautiful lustre will be obtiUned, rapabl« id- 
yleldlnit fhnn fifteen hundred to two thousand impressions, and even mor^' 
WTOnlia^ to Ihe cxpcrianco of the mnnipulalor. . 

Hr. Bradbury, however, states in addition, that the durability of entciavad- 
copper plates is best Increatnl by covering them with n thin cleciro-dcposlti 
of nickel. " This metil." ho says, " gives a suifhce kinder, for prtnting puisi 
poses, than cither steel, copper, or any of the known metals; tba TtmMait 
being simply thai, In addition lo hardness, it possesses the smootbesl, firm- 
Mt, and brighleut surface lo be obtained IVom electro-depoallioa. An rM> 
graved copper plate may be covered and recovered ad I'ntfni'fim, Ihcnbr 



pi«serving the Integrity of the original 
Impressions. 

"Again, If colored inks made from 
the least degree act npon nickel, as I 
copper. Xickel may be deposlteil at tt 
palladium, namely, fVom a penny lo tv 

"Tho purity and extreme fitness 



n illimitable number ot 



bn used, snch inks do not !■■ 
known to do npon stocl aii4' 
nominal cost as plitUnntn anil 
per square inch. 
nickel dcpoiilt, — lis non -oxidation. 



thefttciiiiy of throwing it down, its yielding flvu thousand Impn-ssion 
npward ftxtm the coming, — place the cicccro-nlckel racing Immi'uurablv 
Kt>ove«lectn>-itonfacmgi as It has hitherto been done." 




COPYING DRAWINGS BY GALVANISM. 



Marshal Vftillnnt has dtscriboil to Ihe Academy ot Beipnro*, of PnrtB, a 
mode of ropjing drawings dcrjsed b; K, DclVancc, and piTfccLod by Col. 
LcTBret. The procem Is as fbllowi; 

The drairing in mnde on (rannpsrent paper, and la Inld, Tace downward, 
upon a boani, and fixed by tacks. Coats or it^Eina arc then applied wllh a 
bmsb to tbo liark of the drawing, «o aa to obtain a sheet oC gelatine from 
yJo to^ in^b Ihlct. Upon ihla gulailno iho drawing Is trared witb a sim- 
ple point. A BOlntlon of Rnt«>-p«rcl»' I" mlpbnret ofriirbon is then applied 
Willi a pencil, and tlic ooatings repeated nntii it boa also assumed a Mtk- 
DtMoC abODt yjgof lUl iDcb. This wiil'req aire at least thirty coats. When 
the gnlW-percha is suincieatly dry, a plate of copper is laid on it to (rfve it 
itiffncM. The whole in then tnrnt^ up, and the ori)!inal drawlnp; exposed. 
Thit is easily removed, and then by delicate touches of a sponge dipped In 
water, the Jtvlatlne Is separated from the (cntta-percha. whicli Is metallzud by 
blncfc lead. The plate is then dcrtrotyped as nsunl. 

The Uanhal declares that by applying this process to (be sIX'Sheet map 
of Kabilie. they bara ohlaincd an economy of scven-cigbths of the tlrau, 
'le expense. — Aeadeni/ <jf Scienai ijf Parii, Noe, 19, 



DETEBMINATION OF THE VABIATION OF TBE COMPASS. 

We have beforo ns a simple liiit Tery useful contrivance, the invention of 
Captain Tuorey, of Ihe nien'antllo marine, fbr determining the true varia- 
tion of the compass. It is a simpiB dial, Inscrilicd witb an inner and an 
oDier circle, having Ihe quadrants and eight paints of the compass woiltod 
oir on eaeb. In the centre is fixed a gnomon, to the Ibot of whicb In at- 
toched a tnnvabie hand that travels round the dial. This hand, In uslni; the 
InitTumenl, Is mode to indicate the direction of the ship'ij head, and licr 
course. The dial is then placed fn a horiumtal position on the capstsn- 
ticiul, the ship's side, the poop-rail, or any other coui-eiiient place. Tlie 
licarings of the sun are then aaccrtained, and the shadow cost by tbo gno- 
mon indicates with accuracy the angle of variation of the compass, which 
Jtnad olT on the inner ot outer circle with perfect cose. The dial Is Bttwl 

^jMl % movable siKht for asrartolnlnf; the buurings of uny object in Ihe 

^HlMlM or OD tbohoriion. — London Enyimxr. 

CA3T-IA0N MAGNETS. 

M. Floriroond, Prol^or at Louvoin, has succeeded in maklnK very good 
Tnuniets of cast iron, very highly tempered. The qonlity of the cost iron 
ftir this purpose must be neither loo line nor too coarse, and the phileB should 

rM least three times thicker than the plates of steel usually employed. 
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The fbllowinK pupcr 
by Mr. E. W.Semelli 
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FOITEB OF LOtOMonVES BV MAOKETIZATION. 
»u read bcfon: the American Sdentllle Association, 
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Itonal adhesion. Before aoine bo, howoycr, I cnrcfally ioqulml or liiird 
inoBt llkuly to be Inronned. botli in this counliy anJ tn Kurupv. if pitvlou>Jj^ 
wccrtnined facta Inittcnted llio probability of tarcws, and 1 wa< almiwi din 
conmecd by the nniLnimouB biuitot, " No." But I peiwiercd, snJ Iho Tnicm 
la more Ihin was aniidpateil. An mlditioniil adbcaion of over wvenljr-llis 
PVT i-ent. has been obloined. and ihia by a vary simple method. j^ 

The lower BFuTDuni uf ibe wheei it BurroimdOil by a helix of rap[>tr nbC 
thrmigb wbii'li Ilio wlicel revolves; and, comniry to the generally nceit^ 
oplnloiii. It was found that, upon curvfiiK Ibe bclix into a eomDent, tbo nta 
(Una of wbleh Is vijoiil to ibD diamclur of the wheel, the point of greattJ 
magnctle cITect rolncidcd with (he contact of the wheel and roll. One hIwa 
hod south polarity, and its ronwponiling opposite wlievi Donli polaHli'i]' 
ThBvrlicels maj^netiicd in the experimental trial were 4t feci in 0' 
and weighed abont 1100 Iba. cueh. On ■ very slippery tul!, 19 lbs. of it 
per Inch slipped the wheels without nia}rnctiKm: under the 51 
33 lbs. were required to Klip ibeni when magnetized. On a very dean n 
and cverylhltiR being fovorablo, 50 lbs. were required witlioal any ii 
elfbct. and 88 lbs. when mRiraolizcd. The helix was mode of Mo. B at 
wire, in one sinnd, 270O feci in lenf^b, and laid in -JSB lunu, Insulated wlllj 
cotton and marine rIuc, and corercd wilh India-rublicr. I haw not I> 
able to dlBcovBr nny increaseii or diminished cITeci by the wheels being S 
motion or at rest, and they were teftted np to 3O0 rcvolntioits per mitilili^ 
The batter)' used was a inoditlnillon of Grove's, M ronlrlt'ed as Dot lo SM 
and consisted of sixteen raps eadi, bavin); about 300 inches of ilnc Ulrfta 
and they were connected for the quantity of eight cups. 

I bavc since adopted a niodiflcntion of Smec'n and Chester's battery, beb 
more permanent. It should be noticed, ibut when the helices produod tl 
erentcsl vlfect, they were roised about 31 inches above the tall, meaaotli 
thim their under slden. 

TELEGRAPH AI'PLIED TO MILITARY PURPOSES. 

At the baitle of Snlfb-ino, a hljth dc^nw of prci-isloa In evolntloo w«* a 
Mined by the French army, by means of the telegraph. 

Fium each corps, once In position, n horseman rode off lo the noM dW 
Ion, anrolllng on his rapid course a light wire, irtiich no time was lost M( 
adapting to a Held npparntns; and the process was rcpealoil alt along ttb 
Fftneh line of twelve railea. Hence the movement of the whole army ' '' 
known and regulntud like clock-work, on that decisive day. This amnjt^ 
tnent bad been planned In Paris, and a supply of gutta'percha cgvcred m^< 
thread forwarded with secrecy and dispatch. 

MAGKETIC ACTIOS OP THE SUN. 
The following abstract of a lecture delivered belbrt the ICoynl Iniititiithip 
(Loudon), by Mr. Braylcy, exhibiis in brief the present stale of ourknowt 
od^e rvspectini; the magnetic Bctlon of the Sun, and its cvniuseiloti wllb I 
■pots on Its snrfiicc, the earth '» mnitnoKsm, and the polar lixhtii. or tfi* 
suit of those obsorvHtlons by which. as 11 has been said, mare "laixM li 
syiteiii of memirnl relniinns. In which hn(h the sun and the earth, avl pn 
ably the whole planetary system, are Implicated." In the opinion of tM 
Joint MfUCnelic Commitfcc of the British ABSodalion for II ' " 
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feM not merely brought Into riew, bat flilly Cftnblishcd, t 
Tei7 extrutnlinuy puriudlcily in tho extent ot Huttnationurall th 
elcmenis, whicb coDnoi-Iii thum dlrcclly witb the phjaicol uonBttiutiou of llio 
SuD, luid with Ibo perkidlcal ^renter or leas provnlence orapoiaoii lu itufnee, 
— the maxima of Ibo Hmounl or Sui-toation coirecpandlnir n-lth tbc maxima 
at the ipoTi, RDiI theM again with those of the exbibitioni of tlie Annin 
Boreaiia, which ihos appears also to tie guhjcct to the «am« liiir of periodicity. 
The dIscoTery made by General Sabine of a decennial period In nil iIiomi 
magnetic inflncncca at the surface of the globe, which, by their dependence 
on the boon of Kilar time, l«l hitn to nvogniie the Sun as thalr primary 
Faa.ce ^ operating, however, in some otlier muiuier than by its beat — wu 
explaJDwi by n^rcnmce to the obBcrvatlons of Atbko on the diumni vuriulion 
of the decJinalion, whirh were purposely selected by the lecturer, oa Kiving 
independent evidence on the subject, havintc been mode before llie cetabliah- 
ment of tliu Britisb Mat^ictic Observatories, and boeaose that philoiiupber 
naa evidently onaware of the cKiaienco of tho periodicity they demonstnUe, 
In common with the later and dilTcrent obeervattons in whicli tbe dentnniol 
period wiu Brit reminilzed by Snblne. A general viotr was then taken of the 
pbenomona of the Solar Spots, and of the analogy between them mil tho 
revolving norms of om- owa atmoflphcra fint inferred by Sir John Ilerschel, 
and (inrc rcmariiably conflrmcd, It was stated, by tho obsarvotions of the 
Bev. R. DawM on the rotation of tho spots about their own centres, and 
those of Mr. Carrington on the corrcnts in which they appear to drift across 
the Sun ; and the discovery of a doccnnlnl period In their anioant and fhy 
qaeocy by Schwabu of Dessau, In the obecrvations which he bus carried on 
fbr tbo third part of a century, waa deecriticd by rcferonco to tables compar- 
ing tho periods of the maxima and the minima of the spots with those of tho 
maitnclic flucinntioiis as made known by Sabine, which were thus shown to 
be, when complete, rorrcspoiidlng periods of ten years. The eiiormotu ac- 
tivity iu eertaio ref^ons of the Snn ludleuied by the mognltode of the spots, 
and tho mpiillly of their motions and changes, it was suggested, was ade- 
quate to any couceivablo exertion of force upon the Earth. In pcocoaling to 
the third siil^oct of tbU law of periodicity, tbe Polar Uglits, after a brief 
description of their cliaractcrialic phenomena, Mr. Bnylcy stated that, lit 
bl* upinkin, the only suggestloo of their cause, hitherto enimciattd, in the 
nature of a •<rra caiaa, hod been made by Professor Faraday, and had been 
amply vcrillud by facts subsequently observed, — a statement now made fbr 
tbe Ural lime. In the Uakorlan Lectoro, road before the Royal Society in 
Ifm, relating his discovery of tcmstrial mo^eto-elcctric Induction, Ur. 
Faraday showed that effects similar to those ho hod obtained by instrnmen- 
tal means, but Inniiitely greater in force, might be produced by the action of 
the Klul>e, OS a magnet, upon its own moss, in conMequonco of its dlamal 
rotation ; and. in the sequel, he asked whether the Aurora BorenliB and Aoi- 
tratls might not be the dlsehaiini of electricity, thus urged towards the poles. 
and endeavoring to nrlnm, above the earth, to tho equatorial icglaD; citing, 
a* In acrordonce with an alBrmallvo reply, tho elTecl of an aurora upon tho 
magnutk needle recorded by Mr. R. W. Fox. lie did not pureuo the sulitecl; 
but tbe hypothesis bos been abundantly verified, with respect to the produc- 
tion of terrestrial eutrents of electricity, in Ibo manner liitenHl, by the 
Tnnh's nnation, and tliu other natural motions of conductors cutting Uio 
niagnetlc curvee. by facts which the electric tclcera|iU, latul ikttii v 
t<B<<Miwof jTMehwewredted; white elUliftV 
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the PoluT Lights iliemsclvcii. especially those which aramscepllfaleof preebt 
muwnrumaiitsndinatrulactilBl oliMirviiiion.cousiJire to vcrtiy Fuimdl^sBUf^ 
ipnllun u to tlielr ImmiKllata OHtaru and nmee. That they nra txvly eircnf- 
col In tbelr naluiv, on liirnrence rendered $o probable b; their obrloiu ph»- 
nnmena, Ur. llmyley conaldcml lo be proved by their (clcnn-mngmtla 
Inductive) cffeutB oil the ma^eHcelementfi; nothing hllheno knowu haifnf 
the power at pradiidng each cSbctB but magnetiim itself, uu] dccfflril;, 
while no phenomena of the former are inminous, — there hi no maenli' 
lIlEht; — and ihe absence of atmospheric electricity during Ihe dispUy of th* 
anrom, paradoxical as it muy seem. Is a neeessary ronseqnenre, the »lecili» 
fly t>eillt( absorbed, oe it were, by Its conversion into the correlate TnagiinlMni 
or, in other words, ceasing to be elatically nianllteBted white being dynaminlly 
exerted. Some csperimental lllustmlion* of the eleclricsil natare of lh« 
FolarIj£:htswere then exhibited, in which the luminous dlsrupll' 
WM taken in exhauEied tube*, tliai is, in excessively rare media membllnf 



<n llie atmosphere itself at the elevations where ihe Attton 
occnra ; one of the tulKS, prepared by M. Gasslot, showini; the Mratifled dl>-' 
charge (originally obtained by Mr. Grove), itcently died by Ilunibolili )■ 
ovidance that the dark space In the Anrora may be real, a 
etibct of contrast. The sourco of the electricity In these experinieatt bdnf 
the apparatus termed tlie Ruhmliorir coil, the close accordance hetwi«n thett 
and the natural phenomenon waa pointed out, In the n>cl thot ihe c 
wot oblsincil by a procvss of ma^eto-eleelric Induction, cscaclly analog 
on the small scale, to the natural pmceas to which, operating in Ihe ghjfa^ 
ilsctf, Famduy hoa referred the electricity manifested In the Polar Ugbtl.' 
The actual inBuenw of the Aurora on the matcnetic elemonn w , " 

by throe photographs from the sclf-regislering apparatus at the Kcw Obt«^ 
vatory, on which the verticul, the bori»>ntat, and the totiil-furre mnjniBtomV^ 
terg, respectively, had raconJeil the dlsturbancea produced in them by lh»* 
Aorora of Decern ber 3, IB'^S, The facts establlehlnK Ihe ponidpallnn 
rolar Light in the in^rul luw of solar periodicity which It had been ibouttfMtf, 
of the lecturer thus generally to explain, were then briefly stated ; * * ' * 
conclusion was deduced, that the relation of Ihe periodicity to the eh 
causation of the Foiar Light is slmplythis, — that the magnetic action of tlllff 
Sun pcrtodleally Bifeois the lerreatrinl magnelbim, which being eooverlnlli * 
eloctrldty liy the earth's rotation and moving conduclon, nsrceably to 1 
ihooTj mointahied, exhibits the period in the polar discharsi» of V 
electricity. 

MAGKETIC DKCUX4TI0S. 
From a tobte published by Encke, in the Si 
It appears that, in tlie flltccu yean twtwei^n 

" dBcllnulion," or Ihe wcsloriy deviation of the fllpgnetic noMli ffom the tr-_^_ 
notth, has dlralni^hcil l°4[ii'; ibii "variation " hits, thcrcltin. Iiecn at th^ 

moan tale of 7i minutes per annum; liut It has iiecn a liille grvuiM- Ir. 

aecond half of the term than the flrat. The declination at Ikrlluin ISMin^ 
W sy 9i>'. 
• At • niectluK of the Koyal ttelKiaii AcMlcmy, a letter was read from Ha: 
ciretary, SI. Qactclcl, alHllTi^' Ihat with one of Oaralwy 
nNdlcs, aided by cirefui mnnipulntlou, bo Is able lo take tlie pnrin; d 
wJiUn at lout half a minute. From obwnatloiw wade in four Rmmi 



NATCRAi. riiiLosoi'iir. 

A ttie ronrlu'ion Ihnl UiQ diurnal Tariatlon, oliaervslilc in mn;^i>tic 
pheniiiQciia, In prodiii^Kl by ■ CixMe penarbntivB Torce wliicb [ums ruanil tlie 
lioriiOQ from cast lo woai In twcnijr-roor hoaM. " When this force proceeds 
to the wutb, the horizontal InlcaaiE; dimiiiiBbea, Iho inclinnlion aogmcnts, 
and ihc dcdinaiion bos ita tDcan voJue (alwui tun houn bvfore miiliJay); 
vheu il procnnli ta the north, cha horizontal Intensil? incrcamM, the Inclina- 
tion diminishes, and the dcclinndon asanmea Its mean value, wbich takes 
plju-e alioal an lioor before sanset ; when it proceodi (owardi the west or tho 
caul, the nspcrtiTO dedi nation augments or dimlnliibcg (one bour sAer mid- 
djT, dght bours bcfoio midda; or midnight"). The inclination or dip, 
wblrh ItDondccreSfinc^'ill reach lu minimum, Haiifileen tbinlu, in Wcatcm 
Earape, in 1S78. and hoa already reached it in SItjeria. Ixi maxiaium was in 
I'TTS, indicodDg a period of two hundred years. 

OX A SEW HETQOD OF REXDERINO VISFBLE TO THE EYE SOME OS" 
THE UOIiE ABSTRUSE mOBLEMS OF ClITSTALLOGKArilY. UITH- 
EBTO CONSIDERED ONLT A3 U ATM EM ATI C A I. ABSTBACnONS. 

Tbcra are some propoaitions of crjatalloKraphy which reqnire lome mo- 
rhaniml nican« beyond that of the use of solid models, to make Ibem appeal 
lo ibe oyc for cleatcr perception. The most perfectly fymmetriral solid formi 
of the ci78tAllographer licloni; to the cubloal or tesbular ayautn. Tliera aro 
MTen dlfTisrHnt kinda or ordcra of fonns bcloaf^ng to thia sysioTn. peribctly 
tynimctrirol. four of wiiirb admit of an InHnilo variety of species. Theao 
fomu ore astoduled in natare, as well as in their mathematical rolatloDs lo 
eacb other. They are fbnnd in crystals of the sniue sutiBtance, either lit 
their simple forma, or ebe asaociated In eomblnatioa with each other, in the 
diffcienl faces of a compound ciyatol; thus the cnbo, tito octahedron, and 
the rhombic dodecahedron, are found as simple cryatals of the diamond; or 
foDO* pornUcl to all three or two of them, may he dtacoTared on a mora com- 
plex Dotuml cryslol. The three fonna we have Juat enumerated,^ the cube, 
the rcsubiroctaliadron,and the rhombic dodecahedron. — may bo considered 
3^ the permanent or limllia); forms of the cubical system ; they admit of no 
varieties; tbeli anKlea, wbethcr those of tbe inclinaiioD. of aittaeent faces, or 
of tbe planes conslltulinK their faces, are Invariable; they are ulao limiting 
forms. Between the octahedron and the rhombic dodecohodron, we may 
coDccivo an infinite number of varieties of tbe tliree-faced octahedron, pass- 
ing from the form of the octohcdnin to that of the rhombic dodecahedron; 
■imilorly, ibo octi^cdron and the cube are llmilln); forms of an infinite scries 
of iwenty-fbnr-faced tmpeiohedroris, and the cube and rhombic dodeca- 
hcdnin of ■ series of foor-foccd cubes. The fbrly-ciphl-faced acnlenohedioQ, 
or the six-faced octahedron, is a fonn varying within the limits of all iho 
other*. To represent to the eye tiic passage of all the varieties of these 
Ibrms between thch' roapoctlvo limits. Is the oyecl of the mechanical con- 
trivance which ia tlie snbjecl of this paper. A slieleton or armlllary sphere 
li ranstmcled of Iron wire, so as lo mark oat the principal lonea of tbe 
iphcre of projection of the forms of the cQbical system; three circles are 
nnlted at right angles to each other, so ns lo represent eight equitatcrol spher- 
ir»I IrlangleB, each of wliose sides ore ores of 90°. The six points where the 
arc* cross each other ore the poles of the sin ftcca of the cube; the lines 
jolping .each pair of op;ioj|te poles represent the cutiVca\ axe-i, eatV ksS* 
*"^" -— ■-" ■'■--■-■ — * ^OtB cnbe which ca" """ ' " — ' *--^- 
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(phcrv. Eai'h arc is now blneMed. These tnelre potnts or Iilsenlan an (hp 
polca of lliu rbombic doduuiliuilnin ; the Uucs julnini; the oiipotite fain at 
therc poles are tlio rLomblv axes, each oT these sxu bcint; perpend icalnrlo 
two racosuf tlicrhomlilcilodeFahodninlnsi^bodlnihi; spbtre^, or iiisnilM 
In Ibe rubn ioscribctl wilhui [he sphere. Let eodi of tbc dgbt equllannl 
spheriral tdungles be ilEvlilnl Into tix equal and almilar spherical trianirliv 
t^ area, joiulog the anKli! of each iriangle with the wntro of Ik op|>w[|D 
aide. The armillary portion of the sphere Is now ™mp1cl«l. The |Hiin[ 
wllhln each of tho eight pqnilaieral apherical triangles, formed by the iTUtt- 
suction or the three arcu by whii^h It Is divided, is the octahcdml pole. Then ■ 
are, of coarse, eicht of these ; the lines joining the opposite pairs of thoM ■ 
poles BTe the octahedral ancs, each one being pcrpeiKUralar to t«'0 opposIB fl 
faces of tho regular octahedron inscribed In the Hphcrc, or In the cnfao >»■ I 
gcriboii within the sphere. U' we now join each polo of the octabedroo widl I 
■the three poles of the optahodron In the throe adjaoent equilateral qilwfMt ^ 
trianKlM by straight wires, and do this aymmotricslly for the eight pola^ J 
we slmlt then hava the odgtts of the catio InauribeU within onr artnillii]' 
■pbcrc, — the octahedral axes joining tbe opposite solid angles of ll ' 
•nd Ibe rhombic anee passing through the contrcs uf eocli oppo«fl« edgf. 
Within this skeleton cabe we now inscribe a regalar octahedron, tulag tiatUt 
atHngs for its edges, by DQitins the poial where each cubical axis pMMI 
throDgh (he face of tho cube, with the simlhu' points on llic two atUaraOt 
fiicei. Each face uf the octahedron is tbcreforo represented by nn eqidlatetri 
triangle of elastic cord. Wo now suppose each sido of the eight eatnltaKOt 
trionglu to be bisected. Every angle of'the eight equllntcrvl trian^w 
joined to the bisection of Its opposite edge by another series of elastta oori 
Wo have now an octahedron Inscribed in the cabe Inscribed iritliln • 
Brmillory sphere, — every face of the octahedron bavitig marltcd upon ft d| 
traces formed by an imaginary plane passing through the soneaoTItt tfi 
and Its centre. It will now be seen that tho cubical axes join t]ie oppt 
solid angles of the octahedron : the rhombic axes the bisections of lla O] 
eiloedKVB; whilo the ociahodral axes pass throui^h the Istersertiooa of il 
elastic cords, which Join each solid anjcle of the octahedron w 
of the edges opposite to it. The points wboro tbe ehistlc eonls meet, and tt 
octabedral axes pass through ilio faces of the octahedron, 
to cords. These cords ore made to run round pulleys, n 
fiWbcr, so tlut by pulling tliuin slmultaneonsly, the points uniting, OTerjTM 
of the throe elastic cords which am described on the face of tli« luaeril 
octahedron, can be made to travel nnlformly and symmetrically aloog m 
of the octahedral axes, from the face of tbe octahedmn to the solid nnek d 
tbe circumscribing tube. Another series of cords are united to each of ibi 
four elastic cords, which meet at tlie point bisecting each of the cdKca of tH 
Inscribed octahedron. These, by a similar contrivance, are n ' 
these points along the rhombic axes. The instramcnl is no 
By simply pulling tho eight cords united together, which am 
conls to ascend the octahedral axes, the Inscribed octahedron p 
every fomi of tho thrce-fhced octahedron, till it ivacbes tbe limiting form I 
the riinmblc dodecahedron. — escli three-faced octahedron bcin|t Inaeif 
within (ho cube Inscribed within the sphere. In s similar manner, hy pnQ 
theconL' mnnlni: along the rhombic axes In combination with ihoso nmn 
Mkm/t the ocwhcdnil axes, all the other forms mo shawn as yatsInK wb 
_A» wKKt ■» «w carta Mb ^wwftaSiltfc ni i li^ 
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make Tuible to llic eye all the cbnat^» and vaiieticB or au intereitint( ■erlei 
or forma uid their matual relatloiu, vhicb eonld otberwise only be convcircd 
bj* a consldt-ralilo power of matbematicai BbatnicCioa. TliLs ami illary sphere, 
by tame othur small addidong, con bo make use of for tracing out iomt of 
the most lieoDtiriii portions of the xonc-theoi? of the poles of cryalali:. — Beii. 
IT Xitdl^ M. A., Proc. &>]/al IntlitutiOH, London, March 19, IBoS. 

OBSERVATIONS ON niOSFUORESCENCE. 

a iBle meeting of the American phoiogrnpliic Society, New Yotk, the 
snlijcrl or pbosphorcecence being under discusBion, liie President, Professor 
W. li. Draper, mode the following remarliB : " I will menilon a flirt or two 
whii-h may be fonnit to have «oivie bearing on IIic qucntlon of storud-up 
D^hi, If (hi; powder of Bulphlde of cnlolum bo spnaui on some convenient 
tiirt»ee, a< a tbect of tin, ami upon (hia a key bo laid, and the whole bo ex- 
imnA for a few minritcA to the aunli^bl, on Lringin); It in a darit room nnd 
mmoTing the key, Uic Whole Burfuce will shine, except whoro the key Icit its 
fhodow. The Imngo of tbo key will appear black on a white ground. Tha 
pho'pboresrent light, bowovcr, gradually dlmlnlsliea, tUI the ima^ of tbo 
kpy cannot be disUngulihcd. If now a ring be laid on the powder, and tbo 
KiTfaco he again e:cpoKed to innllght, in the dark the image of the ring will 
appear and disappear. The experiment may lieconiinncd with other objects, 
and with prctisely similar rwnlts. 6o far yon And nothing that yon did not 
know or mliiht easily anticipate. But now heat the plate in the dark, and 
the imagei of the key and ring, and other objcrts, will r^ppear. Th«eo 
Imago were impressed, fbr a considerublo lime were latent, and again they 
an developed. A phoiiphorescent which has lost Us power lo shltio In tlia 
dark, rerovers tbiq power when a spark of electricity Is sent through it. 
The light now given oat pasi<oa rcndlly through quartz, wblle glass is Qpaqne 
10 it- I bavD examined n great many illamonds in the study of pbospbor- 
«Mxn<«. I Imve olwen'ed Ihnt yellow diamonds are invariahly pliospliorcs- 
1 ahliio with brighter light than oihew. If, after the dlnmond has 
o ihllte la the ilark, il be warmni in the hand, it glow; ngaiu. but 
■ sborvtimci Ihia property may be restored sotcessively at IncrcM- 



OB PHOSraonESrENCE, FtrOBEaCEKCE, ETC. 
le following ia a rcpori of ■ lecture on the abovB sabject, given by Pro. 
r Faraday, hcfon: ttie Royal Institution. June I7th, IS^iO; The agent 
niood by the word " light," presents phenomena so varied in kind, and 
idtod to sensible aetlon by »nch dilTerent causes, acting apparently by 
Is dlffoHng greatly in their physical nature, that 11 excite* the hopes 
« pbQosnphcr mnch In relation to the connection which exists between 
diB physical f0iTe«. and the expeotallon that thai connection may bs 
Wy developed by Its means. This coneiderailon. with the great advanc« 
'w exporimental pan of the snl^ccl which bus recently been mode by E. 
rlcierminlng causes of the pttjducttim ot X-VX* k&iV*^ 
ntef Ihe Ro;niI Instltntlon on ^a pnaeiA ou*a\ou. T^ 
IS ^^~ 
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wull-known effccl of light in rudiatinR from ■ centre, and renderins bodl« 
Yltitilo vliich aiu not Ki of ibcmsclTcs. as \ons " >be cmlsslun of ni/a wM 
conlinnttl — tbe gmcral nalnrc of ibo utulQlutor}' view, and iho fact tl 
tnalbcmatical theory of thraa nsBumad mnJnUtions waa tlio same wii 
uf the muluhttlon of eouiiil, and of any uudulaiions occuTTJog In cbutit 
bodhu, were reforcpd to aa a ctanlug position. Limited lo tliis ntHxt t(^ 
litcht, it was obMrvod ibut the Illuminated body was laniipoui anly whUiT 
rocrlTlng the rayi or undulations. Bat BBperadded occasionally to iW£ 
effect is one Iuiowd as phospharcsceucc, which Is oepedolty aviJcnt wUua tte 
ran ii employed as the source of light. Tlius, tf a coldncd oyiltmlwU, tj 
[dwe of whilo paper, or oven the hand, be Acposed to the sua'* nys, ■ 
then instantly placed bcfoiE the eyes in a perfectly dark n 
to be visible after the light has ceased ti ~ " 
pbilMopblcol difference, which may thus be stated: 
ajBter-ohell be placed in tbc spectnun rays issnin); 1) 
will, a* to iUumination, appear red, or |n«en, or blue, as they como unilaf tl^ 
red, gtccn, or triueraye; whotea*,lf the phosphorescent eflfect beobsaned^ 
i. e., tliat effect rcmaJolng after the illuminating raya are Konc, the liiff^i 
will either be white, or of a tint not depending upon the color of Iho t«^ 
prodtidng II, liut upon the natuie of the substance Itself, and ib<3 tame Rf 
•U the rays. The ray whli^ comes to the eye in an ordinary case of vid- 
bDhy, may be cuasldcrcd as that which, emanating bom tlio Inmlnoos bodjy 
has impinged upon the substance seen, and has buon deflected into ■ tw<V 
course, namely, towards the eye; it may be considered as the camv nf> 
both before and after it has met with the visible body. But the %hl at 
phosphorGBcenee cannot be so consiUered, inosniDcb as lint Is Inirodncal^ 
for the body is visibla for a time sensibly alter it has been illuminated, whld^ 
time Id some uiscs rises up lo minutes, and pcrhapi hours. This condiDo^i 

" "luects these phosphoivsocnl ' " ■■ ■ •^- 

U, w apatite and fliior-spor; 
by a heal fur below redness, I 

which has enabled them for a time to become original sources of tight, Ji 
as Iho other phoKphorcacent bodies hare by exposure to light acquired kit 
■laic And tben again, there is this fiutlicr fact, that as the fluor^pi 
which has been hculod, docs not phosphoresce a second time when rEboUe^ 
Still it may be restored to iu flrsi state by passing the repealed dlschaiK* « 
the electric spark over it, as Peoraall bos shown. Then follows on (la tka 
addition of effect to effect) the phenomena of flooresccncc, and the 
trlbutions to our kiiowiedgo of this part of liRht by Stokes, 
body, as uraniani gloss, or a solution of sulphate of quinine, or itet«ctlon <t 
bone-cliestnut bnrk, are exposed to diffoae daylight, they are Illuminate " 
not merely abundantly bat pernliarly, for they appear to have a kIow 
their own ; and this glow does not extend lo all portyi of the bodle*, but 
Umllod to Ibc paru where the toys first enter the sabstancte. &oma ttabll 
flames, as tlmt of liydrogcn, can prodnce this glow to a considcrabla de 
If » duep-hlno glass be held tMtween the body and the ruys of the aun, 
the electric Ump, it seems eren to lacnHuie the effect; not that it doe* H 
reotily, bat thai II stops very many of the Inmlnons rays, yd let the r 
produclna this effect pass through. By using iho solar or eloctrlu spectn 
'le most effectual rays are la most cases not the lomJn 
the dark part of the spectrum; and so the nuotcMenM 




be a luminona condltloa ot tiu viawnosx, ^vA^kkA ^ 
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it ftn Rtojipcd or ronBdmed in tho art oT n'Tulcring the flaoreBceTit bodj 
Innilnous ; to they produce tUis effect only nt the first or oniry Bort'ace, the 
pnii^Iui; tay, thoni:)) ihe liehl goes onminl, lieln^ unable to produce the 
effect a^itln ; and this effect exists only whilst ibe comiiuieat my la falling 
on to tho body, ibr ft disappears the instant the fluorescent subetunee Is 
taken out of Ilia lleht, or the llcht shut off from 1l, Wbcn E. Becqueiel 
altoekeil (Ills snigeet, be enlarged it In every direction. First of all, be pnt- 
pored moai powerful phosphori, these being cblefly Knipharets of the «Jka- 
llne earths, Kmntia, baryta, lime. By tTealmcnt und leloclian, he obtained 
ihcm so that they would omit ■ Epeclal color; thus, seven different lube* 
itili^l contain preparations irhicb. exposed to [he sun, or diffused daylight, 
or tlio elctiric liehi, should yield the seven rays of the spectnini. Tho Uicht 
emitted cenerally possessed a lower degree of rcOaugiblllty thou the r^ 
fauslngr the phosphorcscenoe ; but In some instances he wns able loralsa the 
refroni^le character of the my emitted to that of the exciting ray. By 
takinfc a e^ven prepiinitiun,_ and ralslni; It to different temperatures, ha 
caused It to glre out different colored rays by tbe single action of one com- 
mon ray; this variation in power rctnmln|> to a eoromon dcifrec as the Icm- 
perntnrcs of (be phosphor! )>ocunio the same in all- He showed that timt 
was uccopled la the elevation of tho phospboresrenc italo by the ray, and 
■Uu that (tnic was concerned in varloiis dci;reea daring Iho cmissloQ of tha 
phu^plior«ocnt ray; that this time, which in many cases was long, might 
be affected, bring shortened by the action of heat, and then tbo brilliancy of 
the phosphorcsccncD for Iba shortened time was increased. lie showed (ho 
special Klstlon of (be dlflbrent phosphori to the different rays of (ho spoc- 
tniin, pointini! out where the maximum eObct occnned: also that there wqi« 
the oqaivalcnts of dark bunds, £. e., bands in the spectrum, where little or 
no phosphoretccDce was produced. These phosphori were many of them 
highly fluorescent. Tbus, if one of them was exposed to the strong voltaic 
light, and then placed in the dark, it wax seen to bo brilliantly Inminou*, 
gmdonlly sinking In brightness, and ultimately fading away altogotbvr; bat 
If It weru held la the rays beyond the violet end of the spectrum {the mora 
luminous rays being shut off], it was again seen to ho bcautUblly Inminous, 
bat Ibal sutd dlsappearod tbe Instant it was removed fWtm the ray. How 
this is flnorvstenec, and the samo bod; seemed to bo both phosphorescent 
and ttuorenecnl. Coaslderlng this matter, and all the circumstances regard- 
iDs time, Rccquerel was led (o bollove thai these two luminous eondldona 
differed essentially only in the time during which the state excited by the 
ex:posnre to ti|(ht continued; ibatabody being really phosphoiescent, but 
whoso state fell Instantly, was Snorcsccnt, glHng out its light while tho 
exciting ray contlntied to fall on it, and during that time only ; and that a 
phosphorescent wns only a more slag^gish body, which continued to sUite 
after the exciting ray was withdrawn. To investigate this point, he invented 
the pbmpliaroiatpf. an apparatus which may vary In Its partlcidar construc- 
tion, but In which disks or other snrforea, illuminated by tho snn or on otcc- 
trlc lamp ml^-ht, by revolntlon, be rapidly placed before tbe eye in a dark 
rhaml>cr, and so be regarded In the shortest possible space of time after 
tliMr llluminaclon. Dy snch an apparatus Becquervl showed that all tbe 
flnommnt bodies were neatly phosphorescent, but that (he emission of light 
ffidnrvd only for a short Umo. An extensive series of experimental Htuatnr 
tlnns npon tho forpgolnt- points was made with flno spedmetvs ot f\uw^<n\, 
" ^-- - 'tfiw»(Dilebicd to M. BoeiittCrtlUnuAt. ItaaV 
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twrapo employed i?oiib1sI(h1 of a rylindDr of wooil. one Inch in di«DMcr >d>I 
•eien inched lonij, plupeJ in Ihc nngic of a bliu-k box willi the elcccrir lamp 
Inside, Ml that ihrce-rourth» of Iho cj-linder were cxlcmal. Bud fn the dark 
chaiubET where tbi^ ■adlence uit, and one-fooitb was within thu box. anil in 
the lull power of the voltaic light. By proper mcc^haniol urangenienti Uib 
cylinder conid be reiolvcd, aud the port which was at one Instant witllla, 
mpldly branghl to the oatsido, and oh^errcd by the andience. Ai the evUii- 
dcr could be mule to revolTe 3U0 times Is a second, and u the twtnlieiti 
part of s rerolutlon was enDn;!b to briuR a infficinit portion of the cylinder 
to the oDUlde, it is eTldenc that a phoapbotpsceni effect which woidd lut 
only the<jo^o or even the ^i^o °^ ■ serond might be made appsrcnL All 
CMBpe of light between iho moving cylinder and the box was prevcnlod It 
'Bke use of properly attached bhtrli velvet. The cylinder was lln>t «npplinl 
with a snrfaco of Beoquerel'a phosphori. The effect here wa;, that when liy 
lOtatlDn tbo pan illaminat^ was bniught outside the box, It wai found pha»- 
pborcscent. If the cylinder couliniied to rotate, it appeared equally Inmin- 
oiu all over, and when the rotation ceased, or the lamp wiu cxiintniielii-d, 
the light gradually sank as Che phosphon^Hcence fell. Then a cylinder hai Ing 
a inrface of quinine or a:scnlln, was put Into the apparatas. Whilst the cyl- 
inder was still, it WBB darii outside: bat when revolving with modcntlen- 
loclty it became luminous oalsi<lc, ccnalng to be so Iho moment the rvvointioil 
Mopped. Here the flnonaccnce was evidently shown to ocmpr time, — In- 
deed, the tUIl time of a revolution,— and taking advanlase of thai, llis 
•elf-«hining of the body waa separated fhiiD its Illumination vrilhin, and Ibe 
flnoitaceace made to odsume the chamcier of phosphorescence. Anocktr 
cylinder was covered with crystals of nitrate of uraninm, a hot ealutaled 
■oliltlan having been applied over It wllb a line brush. Tbe recall was 
bsaatlful. A moderate degree of revolution brought no Uglit ottt of tb» 
IMx, bat with inereaised motion It began to appear at the edge. As (be 
r^ldltj became grcnlcr, the light spread ovor the cylinder, but it rouM not 
bo carried over the whole of its surface. Il issued as a band of lipht when 
tbe moving cylinder left the edge of the box, diminishing in inlcnsliy as 
ft went on, and looking like a briKhl flame, wrapping round half the cylin- 
der. When tbe direction of revolution was reversed, this flame luucd fpom 
the otber aide, and when the motion of the cylinder was tioppcd, all ibo 
phenomena of Hoorescence or phosphorescence disappeared at one*. The 
wonderfully rapid manner In which the nitrate of uranium received tbe «c- 
Goa of the light within the box, and threw off its phospboreeccnee oniihle, 
was beautlTDlIy shown. The electric light, even when the discharee t> tat 
wrefled media, or as a feeble brash, emits a great abandance of those raj», 
which produce the phenomena of fluorescence; but tlien if these rays have 
U pass through common glass, they at« cat ofl', being absorbed aiul d»- 
■troyed, even when they are not expended In producing fluorescence or phos. 
I pboittcence. Arrantremenls can, however, be made, in which the ■dnnt*- 
» elrcumstances can bo turned to good account with «nch bmliea aa 
rel's phoaphorl, or aranlum glass. IT .these bo inclosed wilhlngtais 
n harincplatinom wlroB at the extremities, and whicb arc also exhanslcd 
Ir and hermelicatlf sealed, then the discharges of n Ruhmkorff roll can 
— "- illy sent over the pbnsphori, and the effocts, boih fluoreseent naA 
cent, be bennrifnlly shown. Tlio first or Immediate Ugtit of tfc* 
no color; whilst 
thtbof mi 
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T» pTodncciI. la connection widi rnrefleil media It may bo remmited. thai 
eome (if lliH Uibes b; Gcisslcr kdiI otlien have been observed to hove Iholr 
rarenixl ncuiOBpliom phosphorcarcnt, glowing witli !%lii for a moment oc 
two atlcr tlio (llBchartp: throaifli tbcm wus Kiupcnilt.<d. Since (hen, Bei^acrol 
liBii observed that oxygea la [Eddered phoaptiorusccnt, (■ e., Ihst it presents 
a p«sj»ient effect of llt;h[, wheii electric diBchorma are puf licd tbroa;:h tt. 
I buTO several llmce biul occasion to obicrve that a flaab or Ughtnlng, wben 
teen tt a linear dlsduirge, left tbe luminous trace o( [la fona on tbe cloiidt, 
endaring? Tor a eenaibiu time after the Uglitnlni; wkb ^ne. I etrinty vcrlAed 
tbiK fkct In Jane 1^37, reconljaj; it In the Philaiophiail Magaxint, anil re- 
rerred il Co the pbosphoresccnco of Ibo 'loud. 1 hai'o no iluubt tbnt tbnt la 
Ibe true explanation. Other phenomena, liuvia)i ivlation to fliioretcBon) 
and pbo^pborc^ecncc, aa tbo dDfcrencc In tbe tipht of oxygen and hydrORen 
exploded in glass globe?, or in llio air, wcro rerprrcrl to. with the Cxpremton 
of. Strang hopes Ibnt Bccqncrcl'a addiUona to that broocli or acioace wonid 
^rcall; explain. 

ON INTERMITTING FLDOItESCESCE. 
J. Uiillcr ba.1 nbierrcd in plutinocrnnid or borinm apoenilar phenomenon, 
la vhidi be bos (tiring tlie namo of [nleimliiing fluorcRcence. When a sirip 
of paper la washed wi[b a solution of the Halt In sncb a manner thni on cvnp- 
oratlon Ibo aurl^'o appcura covered with a layer of delicate green etj-alnia, 
and then exposed In a dark room to the apcctmm produced by a Bint |;lasa 
prism, aldod by a leni of long focal diitanee, almost the whole portion on 
wliildi the bltie rays fall appeora blue. In this blue portion, however, threa 
Ifobilcd green fluorcaccat bands uppear. Tbe middle of one of these Ixinda 
rotrvsponits to Franenbofbr's line G; the two others llo between G and F, 
Tbe centre* of thene banda correspond to tlie wnvc-longthn D*UKMl>Jnn, 
0-OUailii'"'", 000110'°™. From Ibia it appears that rays of lh«M wave- 
lengths produec Huorc^cenee, wlillo thoae of inlcrmediate wave-len^hs pra- 
dncu none. An uulnlcmipiod preii fluorcaccnce bcgina at that portion of 
tlic apri'lrum which corresponds lo a wavo-lcnfflh of about O'OOOIIO™". No 
Blmibir plionomciion has hitherto txran observed. — Pogg. Ann., dv,, 649. 

KOTK ON TBE POURIZATION OF THE LIGHT OF COUETS. 

Ibtloirinic note, eommnnicatcd by Sir Dnvld Brewnter to tbe French 
Mny, Is published In the L. B. and D. Pliihanphiral Mtit/ailnr, Ibr Apiil 
p. 311. Although there can be no doubt as to Ihe accarncy of ths 
■vatlons of M. Arngo, on the indicntlona of polnriEallon dlMxivond b<r 
bini in tha light of Ibc eomcta from ISia to 1B)5, there la nevcrtbeleas notfa- 
liiK Impossible in tbe suppoaliion that tbo liRht may hare been polariiod after 
airlitng In the lorrcatrlal acmosphcro. In fact, wlien wo nmaidor that light 
Is pDlarixcd by ref^aeiinn In passing ihronifh the coats of the eye, that il la 
pnlnrixvd liy refraction at tbe four or abc sorf^cea of Ibo otued-glaasea of an 
•atronomlcal loleacopo, and also In paasinR tlirongb the surfaces of it* oyft-. 
piece, and loatly, that the littbt of cclcatial bodies undergoes a slight polar- 
iBition by Iho rd^cllon of Ihe atmojipberc, we are compollod to admit that 
ilw praMcin of tbo oxislcuco of poloriied tigbt in tbo light of eomcti ii not 
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pglarlxed; nevcrtbelesa, wilboul Bomo observation we cannot iliti 
cause. If the lljjlit ba polarized in a piano pacing (hrou^h tb« 
Domci and the eyo, ivd mnst infi-r ihot It Is polarlaed by the rcHcrlluti «f lU 
liilla coming from tlio tun; if icbo poluriz«l in anopiMMitc plane,t]iapolw>-. 
Izacjon mHj be due to the rel^adlon of the atmcMplicre. If it b« 
<piaipiuvrnaa. this maj bcdae to tbc«a muses, vti,, lo reftactlon birllM 
faivs oflhi-object-elafseg and cyo-piece, to iho imperfection in the annaallait 
or Ibe glass of which tlio icnaos are fonnod, or to the fiirl of one 
luosra bdaj; pinched In their cell. SuppoaiDK it to be an effect of the Ont of. 
(he«a causes, the opening of the oliject-glasses and eye-piece 
rcclucod to B central band, which would eilmlnare the light polaHml in aa 
opposite plane, and leave that which is polariieil In a plane pcTppiidictllar W 
tlie direction. Dy tumiag the telescope on the lenses, tbe direction of tba 
polariiatlon would be cbaii^l. 

If the polarliiLtion be ptodaced by a defbct In the annoalin;; of llui gbM 
of wliirh the lenses are made, Iho cxiz^lciico of this impFrfixtlon will be 
dereit evident Ijy exposing Ihc li'iiscH to polarlied light. 

tf the pobuixatloD observed be dee to the reflection of the rayi of the ntt 
by the comet, or lu envelope, Rmnll stars will bo aeen mote dlisilnaljr wb 
the polarized light is extlnj^iihed by the itppUcallon of n Nlml'a pHxni. 

Otitttt nnderedvailJe ina/og. — VibUst I was EtodyinK llio polnriauioa 
the atmosphere, I observed this rem arltable Ihcl, that when distant olOeeHtn 
rondoredludlstlnct by tbolntorpoBitionof alluht foj;, npartof ihPiri 
ncBs may he restacvd by looking at them through aMIcol-priBm, whlcb itDf 
all the light which the fog bos polarized In a plane paislng throo^h tlM sal 
the ohjvcl, and the eye of the olisorrer. The objocis thus made man db 
tlnot and risible, were seen through that portion of the fog In which th 
polarization of the rcllocled li^ht was al a majilmnm. This method of rn 
derfnc visible, objects rondcivd Indistinct by fogs, may, il appenn to ml 
recolvG Important applications in mlUtary and naval opctatlona. 

OK THE TOIUI or THE E^'EBALL, A^~D TQE RELATIVE POSITIOII 
THE EKTBANCE Or THE OITIC KESTK KiTO IT IS DtFTEREXr 
ASIUALS. 

In a paper on the ahoTo snbjocl presented In the Biillsh Aisoclatton, IS 
by Hr.T.NuDneluy, the author observed that ihcorUtsof the vynaFBtna 
lai^er than the eyeballs, and ihat Iheir axes diverge considerably in an o< 
ward direction, while those of iho two eyes are perfectly parallel. The <t*> 
bulls lie in (hu fore-part of the orbits, and according as they ai 
prominent, and more or leas rarcred with the lids, do they appear to bolarm' 
or smaller. The eye of the Infant Is larger. In proportion lo 
bnly, than Ibat of the adult; but It is by no means certain that the eye of iW 
male Is lar^r proportionately to llic rIzd of ibe body than th< 

anatomists the human eye was described m 
lh« diameter of which, fVom before to Itchind, is greBter than in may otbM 
direction. He bod measored a (rreat number of eyes, of the human nitd<t~ 
■■ well M of animals, and he found that wherever there was a depaitn 

flfuro, II was In the direction contrary to thai wWeh UM 

■ tommonly stated. In some iuiitnncen Ihe difference between the t«i 

■ was snircvly pcrccpHblc; In sli, where a distinction was otsiern 

the grectest. He had VTCparaa «. bM <A UftteaV'W^aeii.'w 





tDlcd), nmUlning the reiiill of llic meusurement of two liundred oj-eg of vori- 
citu crmlarcs. Id conclusion, Ur. Nunaoky iiaid:ThemciuiareiiiQnts, I lliliik, 
ckarlf prove that whatevur pan the fliirca of ibo optic nerro play In the 
phenomeiia of *ision, — and Ihey, In nil probaljilily, oiily convoy to the Mti- 
•oriurn the Impi^silon received by tbe true ruliaol elcmcnu. — tbc grealcet 
numlKr of tbcm ate dislribatod on that part of the eyeball where there is tlio 
Creolcst ranito of vision, and that Ihe larf^t expanec of retlnn 1» on tliat 
pari of the bull opposite to where olyecta are plar?d, and amavquently It is 
where tlio vbiiKl inmiies of them must fall. Thus ihn extent of rieloa is 
olwiyRln ninfonnlty with (ho spaco of retlnn on that aide of tho optic nunc, 
end as the roils nod cellules appear alvays to correspond in abundance wllh 
ihc fibroi, that aide of the retina which receives the grcatost namber of iin- 
■CH ia moH exerdscd. or where tho range of tIsIod Is the grealeat, la alwaya 
tho lariat. That this Is a fact, I think a cardHil compniiaon of the poKllton 
of Ihe eyi-a in the head, the bIeo of tho cjcbali, and tho exact position of the 
entranre of (bo nerve Into It. with the mode of life and habits of various 
rrcdlarM, will render more ohrioas than a casual glance would do. To mon- 
tion only a few Instances at Illustrations : Hon, Oom tl;o Diect position of 
hia iMMly. the horizontal placing of his eyea, and his habits, has a more pan- 
optic ntiKc (ban any other creature (of counw in this considerutioa all mo- 
tion of tiie hcail, neck, and liody of the animal, mnst be excluded, and 
tlMKB of the eyoballa alone admltloil). In him tho optic nerve enlera Ihe ball 
not fbr from the centre; leaving, however, asomcwbat shorter spare on the 
Inner and lower pans of the retina than on the uppvr and onter. Now, while 
roan cr(Joj'B a free rnnRO of vision oiwir tbe horixoutnl line, there ore far mon) 
omi»ions for him to look at objeria below than nhove thia line, and thus mere 
vFioal linaeoa are projected to Ihe upper and outer sides of tbc entrance of 
the optic nerro oncnor than to the inner and lower aides of this spol. In the 
pl^, who cees at no p^at range lioforo him, and who aeeks Ida food with tbe 
snout almost always In the sroun J, wbo»o head and eyes are consequently 
for the moDt part downward and near the ground, tho nerve enters tho ball 
mora ODIwanlly and much lower (ban it dues in man. Tlio pigtranis not to 
see for before him, but he does rrqnlre, while ^(rubbing, to look behind him, 
from whence dani^r come*. So with the timid herbivorous unltnals. Look 
nl the entranca of tho nerve in tbe hultock and Sheep, who posa ao muib 
time with tho head in a dependent position near to the g;round with the I'ye 
directed upon Ihe sarface, in open plains, whore dan)rer usnally comas (torn 
iichiiul ; in (hem the upper and (he inner sides of the retina are much larger 
■ban the lower and odIct portions ; while In the deer, who live In more wooded 
plarea. where dani^ is also Itom the front, but who, like the bullock, hni 
Ihe bead downward in fteedln^, though the inner or anterior side of the retina 
ii Mill larin^r than the posterior. It is so loa much less extent than il la iuthe 
Lollock, while the upper portion stiUrontinaeiasprnpoTtionutelylargeaaitla 
In sheep and bullocks. On (he contrary, In the horse, who la tiol so pieycd 
upon, who carries the head cntct, and ohservea all aronud, the nerve enters 
the eye more nearly in the axis. In birds, with fuw exccptiona, tho upper 
pctniun of the retina Is much mora considerable than tho lower pjirti, but the 
anivrior and posterior portions vary much in dlfTercnl genera. Tbuso whose 
locomotion is performed principally by the fbct, and whose ran^to of babltn- 
tiun li very small, as the common fowl and liirkey. have Ihe inner or anterior 
I-jrthm lory coiiKidcrahly greater than tho onler or postetiot. TVwwa >Arta 

WO and who we the vringi lor trogwiiSoa,'a " 
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wnnilcr very f:ir, an Ihe gronao and ponrld)^ hare rawh IcM iMtenaet la 
tho two portions of thu retinn; wliUo In lliosc birds wliose dltditta lai uai 
proloni^, ns ths cmw, rook, swnn, tfoOM, and ilurk, Iho cntnnn) of ibt' 
ncrvo Is very nearly to ihc coniro of tha bnll. Sg in i«pili(^. In ibo turtle, 
who tmiy requires to mo immediately before anJ andcr him, the oatcr and 
npp«r portions of llio retina are very mnch the liuijcr. In the more actita 
klUj^lor, frog, toiHl, nnd rhnmelcon. while the nppcr portion maintains Ut 
■im, llio nulcr and inner parti arc more nearly equal. lu tlio<e crealnrei 
wll(Me habitation in Ibr [bo most port nniler i^ronnd:, as the Rhrow and the 
mule, llic eyes an so small as lo have led tlo^cndlo to osiert that (ho loolc i« 
wlthoai iliD on^ana altogether, wliirh la not ilio fact, for I have fouiul all the 
eucnllnlA of nn eye, even tmo retinal elements, optic nerve, and a «eU-d<B*cl- 
oped choroid. Yet Ibo origan fs so minnie, and concealed by (ho skla and 
hair, OS probably only onabica Ibo crealaro to discern Ihe li;^l, which la aU 
that it Tcqairei: for, liifnit undBrgraund, where it seeks Its prey, Itobrtamly 
iniut depend upon the aculenoss of other senses than of sight for ICa llrln^. 
Thnntth in the indlvldnol there is usually some proportion between the ilM 
of the eye and Ibo body, loklnK diffotitnt claaseg and Rcnem, the ilM of dM' 
animal la very llllle gnlde lo that of the eye, the proportions >>elwDcn the two 
tttlng determined by other eonsidoralioDS than Uial of the bulk alone of Ilia 
erauure; forthDngh, lUawhuto, tlieeye In flih bears a larger piopanlon M 
the whole body than It does In other divisions of the anlmnl kin^otn, •ml 
die eyea of llnls are, as a rloss, much Ur(:er than those of mammalia or 
reptiles, yet amoa<^t the different innera of all thete dosses there an yay 
great dltferoncca, determined, apparently, by the fallowing cooaidenulou^ 
•monpil olhem not so obvious. W'lh-n the creature IItos In feeble ll^t< yvt 
moves actively aliout, ond is guided In It* locomotion by the sense of Aghl,. 
as bi noctnmal blnls and animals and flsh, the eye Is very hLree, apparcndy 
to Uke \o a lori^ quantity of the feeble llglili on the contrary, where th« 
creature Is guided in its movements by other senses, then tlio eye I* <rarf 
snuit], as In the bat, the mole. Iho sbrcnr, and Ihe eel. Where vlilon pene- 
trates lo a louK distance, and where Ihe eye eijoys great power of ororcoin- 
Inirlhe alwrration of parallax, the eye Is Lu^, as in rapacious binls. WhOd- 
Iho luiiin and Intellect are more developeil. the site of the eye dlmtniahe^ 
and Ihe two eyes become more parullEl,as In man and the higher mamnalht. 
Where animals are IbobIc, timid, have but little defbiisive power, and ar« 
preyed upon, the eye is usually very large, as in the hare, the conies, (to 
whole deet tribe, and many of tlie other ntmlnants, Where tlie animal is 
noipredacions, and Ihe slie and strength are such 08 to protect itfKmbeInx 
preyed upon, the eyes ore commonly small, as in llicnhalo and the elcpliont ! ' 
in Ihe latter the aye la even smnUor than it Is In the ho [«c, and scarcely huKOt 
llion in the eogle. 

KALEIDOSCOPE TOP. 

Dnder ibe above name o beautinil philosophical toy boa lately been «X" 
blUCDd to Ihe London Society of Arts. Il Is a lop,' with a Hal disk of *mA,~, 
and a spindle in lis centre, by which It is set hi motion wlih a string. <>■- 
the upper surface of thu disk cards of vnrions coIdth and sb.ipes are pU(«4,| 
and held by pins, and the top Is sot In motion. This prDdure.i ploasine) 
efHicls, 09 a bine and yellow curd exliibil* n Brecn color, a nsl and blue eanti 
a purple, ami a red and yellow card nn orange color. By taking a Ma(4L| 

•d pierced wlUi boles, utd bdil »tciiO;r bAwb tbo nxaiiai cabaEB4 
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t tliiDiiirli iho opMiiiiKS a most tieautlAil play of colors. Tlipy 

waver In the outline or the pi'rforaled bliick awi in a. mKnncr 

C qipewB magiciil. These effocta aru due to (he Tact tliBl ihe eye rctxitit 

' k cansin period tho imptEssions or color which it rei;eives, and one itn- 

aot lime lo be effaced liefora uiioilicr euccecdn It. Tlie iaTentor 

p.Gorlisiii.who Ims rhiu euccvcded in makiui; a toy exhibit all the eflects 

B wdl-known prlsmulc wheel. 



n the bIkjvo suhject, presented to the Americim 
c Promolion of Science, tS5D. by tLo Rev. Gcori^ June*, 
L S. N.. the author tint ivrorred lo the raw mentioned 1>y Hnmbuldt, in hit 
Cosmos, wlilch occurred in Germany about the year tSIJ, wbcll the oinios- 
pliere wa« so Inmiuoiu that people could ace to read Qnc print. While at 
Quito, III I8.j(^7, he (Ur. Jones] nolicod a singnlnr iumlnousneaa, — not cou- 
ilanl, hut occasional, — and made records of Ihe phonDtnenon. About lliat 
time, and l>eA>ni he bad spoken to any one about It, an Irl»b gotllli'man, Oil. 
Lancsan. who bad taken pan in tlie revulnllonary simi'^le In Ecuador, men- 
tiooed a iimilnr case which hu had oburved at Mscbeche. about three days' 
joBmey flrom Quito, when tlie nitiht was so bright thul his scrvnnl i«llod 
him np, and they iiUutcd on a juunicy, hupposlni; it to be day, bat anora 
while it became «o durk that tbey could not sec at all. Col. IjLUCt;un ultrlb- 
uicd il lo tho lodlacal li|;hl, bat he was wtodk as lo the caueo. 

The Colonel's itatement led Mr. Jones lo make some Inquiries on Ihe sub- 
ject, of Cot. Stacy, at Quito, who told him that. In hia niKtit-morchci on Iho 
moantalns. the atr was often ao bright that tbey coald see erorytblng dis- 
tinctly, and axilla It was to dark tliot tbey went stumbling over every stdila 
that ciune in ibeir way. 

Ur. Jonc« said his own observatloni were made on cloudy idKhta, when 
he coiil<l t;et no tight fhim the starK, and the lumlnonsness of ihe atraos- 
pbere was sDcb. at times, that he could read the hcadbiKS of ncwspapviv, — 
i)h! Mew York Herald, and New York Journal of Comnrrre, for instance. 
Tlic next nii^bt vmuld perhaps be so dark that he eould not see his hiilid 
twolvD iDchos from bis nice. He could not account for this phenomenon, 
nideas on the suppuaillon that all space wag ailed nith luminous matter, 
tliat vltimlory matter ta wIMumiiious. and that II is somctimea swept by us 
in dense waves. This cxpbioation, be admitted, was Air-fetched, but he 
coiJil tliluk of ao other. 



MOTH EE-OF- PEARL. 



milar Bnl>- 



A pecniiar phenomenon is noticed when wux, steorine, or 
(tancea. especially if colored black by lampblack or graphi 
poured on a sheet of molher-of-penrl. Il is that Iho Inner sarfaco of tho 
4fmitealed lUbitance, In a certain posDion to the eye, appean with the same 
brliiht Iridescence as the plate Itself. This goes lo prove that those colors 
oro not owIiiK to a portfcularity of the substance of mother-of-pearl, but 
aoldy lo iho condition of its snrfKco, which consist* of flue airUe that bend 
the ray* of relleclcd ll>rht, and resolve Ihem itllo Ihe vorlons roloti. lis 
bcin; rpBcrteil tlebl. la proved by Ihe complete dUappeatMicB ot \\\6 ■'k^«- 
iD iba taiface Im exposed lo homogenooas Utjh^, »u^ *»'*"" 
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' BCIENTIFIC DISOOVEKr, 



m n Inmi) fcil with hIpoHoI ronlnining rhlorido of sodium. LtqiiJ.! wmx 
or BMDriiie pultrcd on iIib sanVe will receive an Impnusiun of even Ibt 
Snnti unvreniitw, only disramllile with the ^obs, and therefore also »nie 
cauBlng tlio IrldEBCuiiiHi. Tbnt the Eurfuco of fiiollierMir>piiRrl givM thic opd- 
MrenvO, In a numlicr of poalllon^, to the c^e, and ihu oblain(^d on wax onlf 
iTbcn hblrl in h cortnln direction, is cnasrd bythpinan; lamin* mtdxtijitu 
earh other in liiu oH;:1niil, as rcmarki-d b; Bniithiinpt. Seen thraoKb ■ 
NIrol'g prism {of marsu with lionio<;Dncous lli;hl). In ciLse Iho uiulnlll-. 
lo); plane or tbc prism rnlli vertically upon that or Ibo ccfleetot nty*, Ike 
■nrl^ce or ilie wnx imprussion appears dark, while ihut ot the original will 
Hill bo liri);hl; for nlilii>itj;h the plane of (he prigm Iw vcrtiral lo tbat of 
the ru)-B proreedlnR from the snrilico, It interaeols Ihuse frum Ihe Duilurl7in| 
lamlnie under a different aogic. —Anhiv. da Pharmadt, IBJO. 

NEW raOTOUSTEH. 

The fbltowing In a deDeriptlon of a new pholoractor, rcrcnttr introdaccd 
fbr the teslliig of coal-gas. 

Il ronslnia Bimplf of a disk of paper, one portion of which is oiled and 
rendered muielucxnl, while the romninder is left unoiled and opaque. T 
dtok ilidcB on n Iodk gnuluated bar, wbicb haa the standard «peniia«li a 
die (buming one handled gralng an hour) at one end, and the alsJidanl ;■*■, 
bnmcr (a flre-feet Argand bnmcr, flrtcen holes, one-twenty-tbird of a' ' ~ 
In diameter, seven-Inch ehlmney) nt the other. If the paper ti placed reij 
near Che candle, on lookioK at Ihe side next Iho candle, we ece the opaqne 
portion of Iho disk mncfa brl|>bter llian the oiled portion. Ihc qn&ntltj of 
light rratn the candle wliieh i» reflected being greater than tbc qaaiili||| 
from the gsi wlileh i* tranemltied. On looking at the other side of tt~ 
paper, Ihe oiled portion proacnts Ihe brigtiter appearanee. The i 
slipped along nntll tho dlstlnellon between the oiled and opnqne pi 
peon, and all portions of the disk present a uniform brl):htnesB, wh>o M 
en both sides. The eompitrarivo di»lancD9 between tbc pnperand the a 
die, and the gu« and paper, betne measnredby the icmduatud bar on wbic^l; 
Ihe p^ier slides, a simple eoleulatfon gives tho quantity of light emllted Vf 
the gas aa compared with lbs ciuuiic. 



OK TUB UBASCKEUEXr OF THE CIIEMICAL ACTION OP UOBT. 

U. NIcpee St. Victor hns dcvisod the following plan for mcasurinit U 
chemluil nclioii or light. Ho flll^ a flnsk with a solution cotnposed i 
oxalic add and nitrate of Dmnlnm. whieh prodaets, niulcr the artkH) i 
even diffused light, a dlacnjintijcment of carbonic acid gas witli otTertc 
cenm. In order Co osKura lilmJcIT that heat has nolhinK to do witb th 
phenomenon, the vessel containing iho solution was placed In a bath, u 
boated to the iwlUng-poiDt. but no disenifatccmcnt of gas look place. 

There Is In this fact Ihe principle of an apparatus for mnasurlag, eonip«r 
dvely, tho action of il|rht. A unulnaied tnbe. passing nrniss ibo nopr 
of Ibe flask, receives tho lirjnld, whieb, under Ihe pressure of Ihe Kas dbc 
gaged, risen mora or teot, nceurding to the power of the lomJu 
dnritig a given space of lime. 



Bortta 
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ATUOarilKKIC KEFKACTION. 





^^VH Inter; 



iding tho [trcM inipnrlnncp of solur eclipses In nBtronomirnl 
platioD*. tliuir value baa bi>on tiiiltvno mucli lUmiuiHltul tj.r ■ cvrtiiln 
•f Ninvomeiit uf tUu pbuiiumeiia obKorvod witli the rnlcuIntluaE of Ijui 
]| when tba eclIjMC bet-innca rolxl, 
!• tbo places over wbicli the thailow passed, siul Ibo dnntlion ur oti- 
r, «ll commonly iliffw, In * moB[ provukini! niuimt-r, from what ibcary 
Inrlicole. On tills ealijcct, U. LuiU bos written a letter to tlio 
IT Btiyal, of Great Britain, in wliloh bu polnta nut a Hoarcc of einir 
d hilhono Mtapctl Ilio [istcarcbDS o( the must tllalinguialicil miuiur. 
' J wbicli a my uf lli;lit, putsiat; otiliquuly froui a rare into a ileliaur 
a, li dudoded rrom its path so a» to enter ilie dunso Imily Iksb obllttucljr 
n il conld bare dans by ptmaiDj; a stni{;{bc coarse, it well known to bold 
|!ood with recpcct to almoitplielic strata .of dlHerent density. Tbii rcnucllon 
cfloM* tho heavenly bodlc* to appear higber up In tho uliy ibuii tliey really 
are; and the denser the atntospbere, and the neurer [be luminary is to tbo 
:e will this effect bo apparent. Tbis refhiction M. Llals I'alla 
bremolar lefFnctlon; bnl, besides this, there exists an al>tiorm]il rtrmi.ilon, 
ph taken place only on occostons of eeilpEie* of the mn. It will ho readily 
s buing cut off fhnn a portion or tbu earth by 
M Interposition of the moon, the tempomtat« decraosos, and the strata of 
ilie aimoBphere becomes denser over the place where the moon's shallow 
lUls: Oius a cone of comparatively dense air, surrauniJed by thai wlilcb [i 
expanded by the snn's beat, is created, whicb trill cause a variation In the 
TCftietlon of the solar lays. Tbo tendency of this rcrraction will eridonlly 
be to diminish tho extent of grontid cnvered as well by the umbra as the 
pennmbrs, and U> make the oclipse at any given point to commence lalor 
and end sooner. In other wonls, 10 be shorter, than previonB calculation 
wonld indicate, If this abnormal refraction bad not been taken into account. 
The amount of these refhiclions, depending as ihcy do on tho beight of the 
sun and on variations In the atmospheric density, from a variety of ramcs, 
can never be calciJulcd beforehand, but the necessary data con easily Iw 
obtained na the moment of eellpao approacbea, by which to moke the neees- 
saty corrections. Besides allornllons In the apparent position and duration 
of the eclipse, these retVactlons produce several remnrkoble phenomena, 
wblcb an only to be otiserved during a total solar eclipse; of these tbe pe- 
culiar blood-rod color of the moon may bo mentioned, as well as the appar- 
ent prajeclion of the leil flames, of which we know oo little, upon iho 
moon's disk during the eclipse of ISli]. Again, slight Irrcfcularitles In tba 
n'tVartion Of different portions of tbo son's edge may tend towards the piD- 
dortlon of what are known as Baily's beads, which have been frequently 
olMerrod In cases where it la difflcnit to suppose tho existence of Innnr 
monntftlns to have caused them. M. IJuis proposes, with a view to correct' 
in([ em.rs In the delonninnlkin of Tonirltudos by eriipses, that the different 
phnict of (he phenomenon, as well before as after tho moment of total oll- 
■cartiy. be pbotoitraphed, and tho least distance nf the rentrea at the place 
tfiobaervatioa calcnlaied from the variation of the anttle of position of Iho 
' . The Intoracetlon of the line bciween the n'nires lo tie ileiennined by 
'"'""" towtber with (he latitude of the place of o1)serTntlon, will give 
le iodepcudcntly of (hue uboorinnl rutliiGtlutu. 
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EXTEnlMENT I, 

A comepotidi-nt of iho Journal of Ihr Franklin laniltaif, Etaie* ibnt n IkmH- 
Inr FxiK'rtmcnt, illusiroilng Ibc priociplu or tlio ncraosnipa maj be maile tg: 
loolilni; Into a mirror and conccnlraliDi; tbc oonlu' »xat npon nny 
the Kuiiluv or the 0aiv, at nn equal eiovation with Ihc eyas. t( no niiii «pat 
cx1stt,1t (snioiullly besnpiilludby watUngapieraof papra: or wafer the tM 
of n pes. 

The ivIlGCiod imneeii or tho cjei Iidni; as (ax bcbiml the \A»*^ ■■ l)w tyW 
nre iKforo it. and cqalitlslonl rrom each other, ihc oriilnr axes n>lit*titniwl 
upon ths Riirfnai of tha mirror will, if pnulitoeit. rroio ami prtviscl.t 
tUvm, producing in tbe ceotiK of Uiu fbrebcad udu largu cri'lupUu ry». 

CL'KIOUS OmCAI. rUKNOMESOS. 

At lii<> Al>cn](«n niectine of the British AaHxHallon, Sir Ihivid £ 
cslilliiiul u ounijuB Bpti-lnien of cluiliiiloiiy, in [he Inirrior of whu'fe • 
l«[lil>ciipc niijiDCciy dppkliii), Tliu ItiiiilH-apu wu uvltWiitiT pmlttnMl by Ibl 
artlua of nitrate ofalivcr, which had been Innlnnaled Ihniatrh pons* hitocU 
innrlor of the chalceilon;. Tbe most cdiIoui t^ct, bowcvvr, about the »|«i 
dmen wai, that tbe lanilicape entirely disappcurod attar b^ofC kefil wnb) 
time In (he doHi, bat vtn resiomi again In a most distinct raanner, Hncra 
lionr'icxpottnre to the lliiht. 

Afting upon the iiu^ife»llan nffbrded hj Ihls ^iwclinon. be bod todnntf* 
lapidary in Edinlinrgh to Or tbe cxperimunt of Intivdiiclni; a lipm Into d 
Interior uf a mass of cbulradony, by drawing it on a polisbed cnrhee of ll 
«tone with nitrate of sihiir, Tbe nlii>mp[ wiu wholly »utcB«inil, mmI (t 
flguro of a dog could be distinctly swin in the centiv of ibe i^j 



ON THE PnODDCTIOS OF LIGHT, AXD THEORY OF COLXOL 

Tn a pttpoT on Ibe above Hnlject, rfiiul liefore the Briti»h Anoduion, U 
by J. Smith, K^., nf Perth Amdcmy, tbe author statod tbat In wu nm 
■atiefarloiily lo acrouiit for certain naiiirel phonumonn connci-ti<d wtih ll| 
by reference to either uf the iimttnonly riHTlved tbeoHes. A serteo of*^ 
loienu were romininvntly nndcrtakon vriih the ulOvtt of rlautug np dAi 
difflcully, and Ibeiio cxpcrlinenln led lo the mncluslun ibat varietle* of n ~ 
■n produced by palsaiions of light and shadow in dellnito p 
euh shade of color. In order to make this point elcnrtr, lei us 
white liKhi to bo ciuirad by motion In a Huld, und block by the a! 
motion, then a certain color — blue, (br exaniple — would be pmdoeed by I 
ccnalii proportion of oltcruatonwl and motion of this flafd. Tb« lb)lowbu;lft 
an BMOunt of some or the experiment* to which Mr. Htnilh h 
dnrlDfc hi* InTesUi.'aiions. He lint caused a narrow )uralle1o|n«ni of cw* 
boani loroToWo overablnch liody with a rapidity which hccowMswio^ ' 
to Ihn vthrntlons ofllRht In a secon<l of time. By this motion he obtMlnall 
diMlncl bine, while nt another time, In dlffewtil WMthcr. 
prodiiccil • parplo. He thou mndo a disk, with rcrentl • 
which ho painlwl rrspectircly onp-ihlrd, iwo-lhlnlB, tbn<<v<|n)at(rri<. ■ 
half blHfk, leaving the ronialnder while, ami on maklnit thi> dink levoltl 
rtpldfy, Ibo rfofF) becAino completely CQ\me&— Aws 



WOODITARD'S SOLAS CAMERA. 



blnck or whilt. On ■ hriRhl rtiiy, wirli «lii(p cloml-i in llic »tiv, 
As ring» wtrt toloroil rvBpociivoly ■ light joUowisli-irrwn. two dlffbrcnt 
>bail« or iiui|)lu, anil s pliik. Ilo abo cat a spiral a^un' or rani, l:bv rcvo- 
Iniioa of whwJi produced most bcanlinil colora in ihoso purls offcrtna certain 
proportions of blnck and wliila. The position, whether huricontal or voni- 
rvt. In which the ilisk* rcToIre, docs not affbct the renait, and the colors can 
be rcllecicil on awhile tcrcen; thw provine that they do not niHall Ooinan.r 
lliiulon eamwd by the dnullng liiotion of ihe eye. From Iho expcritncnti 
kir. Smllh mndudea thnt iit>ht i* simple and not minpnanil, and Hint tiie 

ricna of prismatic refratiion and poinrizntioii of liirht niiisi be cx- 
tipoB hypothvwis aito;;i;ltiur diffureut from thosu uf Nowtuu. 

The Solar Camera, inrentcd by Mr. Woodward, of Balllmore, Mil., is.oaita 
name implies, an Bilaplallon of the principle of the soior mtcroseopo lo the 
oniinaT7 camera, Tor the purpoec of oblainint; a light siitllciQaily strong to 
be lucil for enlar){ing small pholo^p^phs. Mr. Woodward Ir an artist by 
proft^sion, and it often oeeurred to bliD that if he roiiid gel eufncicnlly cn- 
loneiNl copicn of ordinary pholoirmphs to paint over canvas, it wonid be of 
l^tval odvonlAKe: and, fullowlnK ap Ihc idea, he has prtxlnced the Invention In 
qucitlon. The condenser is placed In sach a position that the point wbera 
the rays of lii;ht crocs, answers to the diaphragm ordinarily used ; and by 
this phin loss of light is aioidod, and the Imaj^ Is free, or nearly en, tnim 
apherical aberration. Another ailTantoRG of Ihc M>1ar camera is, that the 
Iricurca can be printed direct npon the sengitivo pnpcr, thus avoiding the 

EBShy of maltlnrt a second neizntivc. or of developing Ihe paper pictures. 
Woodward generally uses ommonia-nitralo paper, and Bomclimea albn- 
liod paper. 
It powers of the Sulor Camem have been put to a (severe test in the United 
e* Coai^l Snncy. Tlia«, it wae desired lo ascertain boy far It wonld Iw 
innctlcabie to enlante email copies of maps lo scale; and for Ihia pnrpose ■ 
■beet of psper was prepared with geomelrieal squoira, croeficd by dhiipinal 
lines. A collodion poailive was taken of this, and projected, nuijn>II!ed ciRhly 
Tcvn covering one hundred sqnare feet, and the Image was 
irate moasnremenl, lo be geometrically correct, the Ilnca, etc.. 
g all tiM torn corvalnrc to the cdgn. 



■, M. NIepce St. Victor annonnced Ihe fundaments) fart, 
Hk Iwly exposed lo solar mdintlon conid act In the dark at a distance on 
tnbodloi, like li^bl wlilchomanaled dirccllylVom tlicsun. The observn- 
ostly wlih a cylinder of while itastcboard. M. NIepco has 
■ DOticod that the pasteboard that has been exposed to the son, and then 
n prBsorred. In the dark. In a cylinder of sheet tin (tinned iron), la 
r* ilx months afterwards. This nctlon of Ihe chemical fluid call* to 
Id radiant beat. Nitrate of iimniiim has, In a hitch decree, Ihe property 
IPiclixint; the chemical fluid. On oxposinu lo the enn, nndet ■ plioTo- 
riilo proof, paper Impreicnnieil with nitmto of unminm, »wl Aei\,»\ ft* 
_>. irofta hoar, pIun^tiR It Into a nolotloaotiiVlittieotiKctW, 

14 ~ 



l.)8 ANSCAL OF SCIEKTinc DiaCOVERr. 

rlio ilnrh. il poslliro ima^ ImincxliiLtel^ nppran. hnvlnt; the usual m»K 
liilor. To Bx it, it ia only netossary lo waalj in pure mWr, If tbv nUnuc 
tiWer ti replsFud ■>)' chkiiids of gold, liio Imafra Rppcsrs of a ilwp U 
Tbnss ptcluiva resist the action oT tho cyanidn of potoasium, ot«n on elHi 
tion ; tbuy arc tlienfore fhr mure sialile ihun plmtnjtni'hH tnkcn tn tb* oi 
llMrj ymy. Turtarii: nc^ld lim tbo Bame properti', tliongh in b 1cm dcfO 
Hunt InifeiUKai tlio vcnsllillJlj of tha rc&i'lioD. For on coTcKnic wiA ■ plM^ 
nf Iran liiiitfil to SIP C. both llic pnsrclmnrd whli-li benra the Ii 
n«iii the sun uiil tho leaf of «euaitlve paper prepared with Fhlorido of tilT*^ 
tliv ImagD vlll upponr nt (be end of w. (liw miaatca, while al O' C. It n 
tat-MVl boon toobtftln a fnint ImprtMitkin. 

One ^ncral rcunll of tlio ivBtarchcn of U. NIepco Is thin, tfani ibo 
wblcb pitHcrve (he greatest activity when cxpoiicd (o the sun, are, wl 
exniption of the R■ltKa^nTltnlaln,tho!^t nhirh are ibolevl dispowd to Bnow 
eorenca. This cliNnical activity which certain Imdlc* luay Fouintet mutt 
tLolnflUDncaoflJioeun'iinijB, ori'moIatKHi, istrrcuicrarlc^saceardiaffiDib 
natiint of (ho subatance; It has its limits. 'Wliun a subxtaui-o has roaclwd Jl 
innxboum of activity, continued axpoaore iloM not add aoytUnK to IL 
Paper prepared with tho nltnitu of onminui changu color In tint lliAW 
Vd becomes Inaoluhlc ; in thu dark ll ia ddculDriiol, and il tfccomea Mtlvhlg 
after lomo hours, to bo colored ai^n Id the llghl. Ii ivducca 
gold and illver, so much eo na to became colored and Insoluble. 

A bwly rendered active by the sun, will (ransmit tbis BctivKy, by a 
bt tliedurk, to ano(hDr bmly — tartaric add, fDrDiamplo. 

H. KIcpcD pTiiintKt to iDvcatlgnro whether the pcnnaoenl acdrlty a 
' nutnlcatcd tu u body by tUu solar rayn It capable of dctariniulDf; tho con 
tuUiou of chlorine and bydroRen, and whether it can be acquiroil In » 
lambiDoa vacuum. An engravint; wcl, and nulycctod (o (he sun, rcprodacat 
Itscir on scn^ilivu pa[>cr. But, if It ii covered with some milliiDDtraa of 
wnicr, the effect fulls, uven with a loludon of salt of uruiuiuo o 
' acid. 

After bavlDK 'shown that certain liodle* nntniic, by exposnra to the aaot. 
the prtipuity of rcituclnH la the dark salts of gnid and silver, U. Nlrjmob- 
aorves farther, tha( tbo rodactiou docs no[ take place widioiit the lotcrtM 
tlon of nn organic stiiiatnnce. Paper Is very Kooil for this purpone, wbiWM 
nuUon Is oblalniid If wo take, for esamplo, the edge of a porevbilQ p~ 
which has Just been broken; on ImpreKnating this ed^ce with a Mdalk 
nlcralo of nranlum, no olfcct ia obtained In the sun; but there is nn aclli 
we put on the cd^ a solution of nitrate of Ellvor, contalninK a Uttla n 
or gara, and then sulpbato of iron or gallk acid. A coloration la Hcn li 
part sulijcdcd to The sun. It is the Bnmo if silver be used In placa of 
uiuni, The cc&iceiila which M. Niepce employs by ptcfctciice for d 
Blmting thla action of tbo llvht, are tha salts of Kold and silver, t 
llluili* and turmeric, ioilide of potasaluni, for paper piopnrvd with staivlu I 
many nalnionccs that have been exposed to ttie ann, tho uedvity commi 
eoleil is apparent In the Insolubility; ll Is. on n similar jifbicl^, aeqwln 
under the ann's action, by icelotine containing bichromate of potash, l' 
Ur. Tailwt has foumlcd his pboiojlrphy. Heat and bumldlty pron 
rim«' (he lo'* of (hi* pmpenr. M. Nicpca cites many exaniplss la » 
till, lunic re»ult< arc ohtniiinl on Invcnln:; ihc course of oprrndona; ili 
r itiipreiiaateil with iculilc oild and uxpoMd (c 
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MMtJmci) tnnilrnteof iflver. A »Li«lof pBparinipreenaJodwiilicliloriilr'uf 
meimrT, and expwwd lo Ihe Fun, gives an linui:c wltli cUluHde ur liu, vlilcinUc 
if HMlIam. HKia, potuh, anil calpliurct of sodium. In lliu soiiiu niiiiitiiT a 
kIkiei imtirctinitted wiih i^blorttk of iln, qdiI exposed to ili>t bud, iiitv^ nii Im- 
age WihsolpliutvC of sodiuni, clituridv of nicrcDi?, diloriilc of l-oIiI (OliAuil 
■ ladtlltnworMycr. — Cerrapondaioet^M. Nickla, Sillnmn't Joarnul. 
HpiB adilltion (o tbo ahovt, the fotlowEng rwulu, attained liy H. XIci>cc, 
^MMe annaanL-ed liy Ihu Abln Moi).tio, In Ibo "Coxmoa," for Jnly, l&Xt. 
^tfr ■ ooluljon of siarrh or dextrine bo lubjerted to iho-ai'don of m\tx liiiht 
'■ ikrs (hart ilmo (say Ibr a qaartrr or an hoar, if there bo liui a v«i7 imail 
qunntlly or matter). It wilt be foaiid to bo eompleidy rbiineed into vXocmd 
(ETape «niatr], vhoseprosenrv is eiuillyivro(rn[zeil by tbo ordinary iritctioniii 
and cren liy lu ««mI Innlc. U. NIopcc iblnkA that ho liu« determlnwl, that. 
by nuToiiiulIng tlio liunphon of (cmpits la Iho early part of autumn by bog* 
of wliilc paper djppurl In tnrtaiic add. not only is tbvlr riputiliig hotnenrd, 
but the quantity of auimr wiiioh Ihcy contain Is ereatly InfroHsuil. Tartario 
add ie DOW well known to havo the power ot during ap Iho liffht !□ tlio coii- 
4tiiou of chemical clflcaey." 
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mOTOOHAl'llS IS SATCRAL COLORS. 



tbltowinp: prarexi fiir obtnlninn n piioiO|(ntpb of the prinnmtic spct^ 
In Its naturai colors, has been devised by M. Beeiiucrctl. IIu tiikus a 
wcU-polUlied ailvcr pbiie, and. ofliTOOVcrini! Iho liack of it with varniah , hi 
a< to kayo the front inrfui-o alone exptiwd, be attocbos it by coppor hoolcB 
Id itkC poililve conductor of a Toltaic battery of ono or two eciln ; to the u^ 
atlTe condnctor oT the battery ia aliacbed a piece of platinum. The plate of 
■liver and the platlnaTn are then plun|;cd into a mixture of eiubl parta of 
watCTOnd one of hydrochloric add. The electric current decorapows tho 
add, and coaiies a deposit of chiorino on the suriiica of the sliver, wUlle 
bydiDino is liiicrBicd at llie neijntivo pole. Tlic chiorino gn« nniteiwltli 
niv sfWer, and tbrmti a violet tintwl conlln);, which would liecomo quito 
Iiladc If Iho opCTBtion were continued a snOldent Icnfj^h of time. Thla 
coating Is lolembty nenslHvs to light when very thin, and In that conill- 
lion pmdncn the nntnnil tints, alilionsh they are very weak. By inercaa- 
Ing tlic thirknes* of the layer, tbo tints ticcomo much brighter, but ibo 
wnritlvcncMii dlmlntthca. In order lo asccrlnin exadly the amonnt of rhio- 
rine dcpOBliol on tlio flivcr ptalc. H. Ilurquurcl Introduces Into the voilnle 
cirruit an apparotiiH Ibr the decomposition of water, and tinco chemical 
dwninpo'illon is similar in qaanllty for ciuh cell of a batter]', by mcaiuvlne 
Iho amoDnt of hydrofccn produced by this dccom position, (he quantity of 
ctiiorlne lihemtcil on Iho «nrfaco of the siivcr-plitte, is easily arrived at. 

An Mea of tlio exlri'mo tcnnlty of this film may ho obtained when wo 
ienm that, with six or seven centimetrea of chlorine to the >qiian! do<imi'- 
tm, Ibe laym of chloride of sliver In only one Iboofandtb ofa mlUcmutni iu 
f blcfcncH, pqanl lu uboiii U'OUOOI of an inch. Wilh a Him of Ibis ihlckntMlho 
best reaalts arc obtained. Before exposure to the upodnim, tho snrllii«hl»il 
pI.Tjn WOO.I color, but If It be heated to liciwcen l.'iO' or SW comlimule (:tM)= 
10 .!!« Fahrcaheir I, il Iwcomni rose-cwlored on molliifr. If, howcier, itiHwid 
of nitinn ihe ptele to a hinh lemi^'mturr. it i"e indofed wiibln a coppijr 
■ " iwntiy warmed, say from 00' to O.V Fnhrcnhcit, and tm^Wdlmnlw 

Kin, pbK*a la ft bMM« 
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(Iccp-red filAiw, nncl pxposeil lo iho buh'b rays for from a qnarter (o hnlf ut 
hoar, upon Ix-iug subnilltol to Ibu arllon of tliu pHamatic RpcclnuD, th« 
Ddtiind colors appear in all their beauty, and Ibe gnen and yellow tlDli, i 
vhh'b prvHously wcn> obuiinrd niib difllcaUy, ai« now bright and dMriy 
dcdned. ThuH Ibli tnvni probtem of photographir b in a fair way of Nlu- 
tlon, and wc may »11I1 hope to see not only tbo beautlnil cfTccti ot Vght Uxl 
shade which wo now obtain, but, combined therewith, the brilUaDcy of ii»- 
tnre'B robirinK. . 

M. Niepco de Si. Victor has also commnnlcatod to the Paris Aouleiny o^ 
Sctontva a proceiB for obtaining plioiogrophB of a red. enwn, Tiolei, or hlna 
color. Porrvd, Iho paper la prepared with a solution of 20 pans of nltrmleuf 
nraniam In lOO of water; tliv paper la dipped Into lb la solution for lite spaca- 
of about iwonty aceonda, an J then dried by the Are, in the night tim«. Iliav 
be prepared serenil daya beforebaud. The tmpnwtlon la oblslneil In tW 
conr«e of ei|!ht or ten mlnatea in the ann, or an hour or two in the shads. 
When taken out of the frame, the Impression mnit bo washed with warn 
water, marklnj; about 12V Fahrenheit, and then dipped into a aoiatkni «f 
two parts of red pmsalale of potash in 100 of water, in a few idIuom lh». 
Impnssion laltes a Une red color; it must then bo washed repeateaJly natfl 
tlie water runs off clear, and then dried. To obtuin erecn, a rod Impmaioti, 
like that we hare described, must flrst ba obtained ; II la then dipped Into ft 
■olalion of nitrate of cobalt, and dried by the Qre, without washing; afttr 
wblch It mnst be Sxed by dipping; It for a tbw acconda into a aolDtion of t' 
parta of aniphate of iron and 4 of sulphuric add In 100 parts of water; It b 
then dipped once into pure water, and dried by the fire. Violet ImpTBMiolM 
may be obtulned on tbo paper, pnipared as aboio, with tbo nitrate of iira< 
nlnm; but, instead of the eolution of pruasiato of potosaa, a solution of half ' 
apart of chlorldoof gold In 100 parts of water la used; when the imprcsaloa 
baa acquired a One violet color, it muat be washed repeatedly witb pun 
water, and dried. For blue Impressions, the paper must be prepared with a- 
Kilatlon of red pmBslate of polaah, in the proportion of 20 parts to I(IO<# 
water; the paper la then left to dry In tho dark, Thia operation majte- ' 
performed aevcrul days 1)eforehand. Tho improsalon should be taken out nf 
tbe frame when the parta exposed to the sun haro acquired a light t4llA> ' 
tinge; It )a then dipped, Ibr about ten seconds, in a solution of bi-diloiMa of ' 
mercury, SBturated at tho common temperature; after which It i> washed 
water, and a, warm ralution (temperature about ISO' FahRNhcft) 
of oxalic acid, aalumled at the common temperature, ia poured orer It; h tot 
then washed three or fonr timea with pure water, and then lell to dtjr. 



H. HuKuet stntea to the Treuch Acadumy the circumitancct under wblcli 
ho obtained natural coiora in a alcrcoacopic picture of ruins coveted irftb 1*7. 
Eachulass plate had been exposed twenty aeeonds, the sun abtningbrflllantln 
and on developing I waa aatonlahcd at finding the color atrongly devdopcd;' 
the ivy waa represented by a deep green tint, some old timber of tttt* by m 
hrowu. the alonea by a gray; nil with colors In llie highest degree varfcA^ 
Fisidg did not alter them ; hut In diyinjt they lost their brilliancy, with (be. 
txeepllon of the green, which hna remained na decided as at first. In taklif 
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hmlloiiioii was, porlinps. m-o nionlhB (riJ, nenrly rolork'ss, nii'l eovc a 
HU. It wai iircpaial liy Mr. liolJlnMIi, i^liumiat. wlio iimiured meUuU 
1 lodluil it Willi iodliie of pouuiiliuu with it liitio brumino. 
luuh inu a nGUI»l Goluliun of oiyatBllIiail nltmK of lili'er. I liud 
fvA w ilh ■ eoIuiiDD rorniLtl of Iwo bt'^"* of Pi ro-uiilllo ai'iil. twunty 
'Wopi or accllc acid diuolVed In one ouiii:g or water, ntitl Dxud hy a luiivcn- 
tnlft (olutlon of cfiuulo of poluulam. 

M. BHvnioud remarks thnt ir, ds noon as a rollodinn pli'iui'o hi'ulii!i tu 
ili-vclop i-lcuriy nndcr the comliined action of pTro-gullic duiI aitlii^ ndJ. It 
Iv cxpoMd to the light witlionl pn'rloiu ilr.vin;;, It is rnpldly cluin^'crl Itiiu n 
l«isici«e plpinro, anil uikea nioro or low pcrtb«ly ibc colors of iIil- iiin.li'l. 
T1» HTon^^ ilie li-'ht )s, and tlio Ices tha developinvnt or tlu' i>t>':iiii'. tlio 
man npli), liut at tbu aamo tlmo tha los* perfbd, b tho trunFluririuiIdii. A 
[Hr(ar« uwlilonlally mode In thin wo; was cnmplcltd in a qniulcr of nil biiiir, 
and lialed Mime mimltiB with Bcarraly any loxa of lirlllliincy; and even now, 
Bflor more Ihun two yen™ time, Is not complcU'ty offni'sd. 

In refi'funrc to tbla conimanl cation or 11. Mu);uut to the Academy (Pariii), 
It. BcrWfh reminded tho heiire™ ihitt overy pliulvmaphcr had frcqnenUjf 
otoMTYcd. that when the dcvcjopmeiil of a poalllvu wa<i arreittoil at a ceniJii 
poim, and the plrliire placed upon a black ground, eflt-cU were obtained, 
which imitated tbe natural color rery well . Tho whole picture takea on it 
nue-color, wtileh imitatBR tolerably well tlie tonc« of tbo rare; and an tJlo 
hair and drc«a, which are darker iban llio race, are but Blighlly brDn4;Ut out, 
tbry allow the block color or the face lu appear through thciii, and itiui pro- 
duces the appennnii: of aculoriDK wliich dues not lu rualily exim. — Coviiat. 

FBOTOGRAPHIC IKFLCENCE OP RADIANT HEAT. 

tlr. Cronkai. editor of the London Phole-jmiiiii: JVrim, ai-ilng npon ■ hint 
eonrDynd hy U. SiepvD de St. Victor's recent experiments on plioloicrDphio 
priiitiuif, luw succeeded in topniduclug, by ineanH of radtiiul hoot, and wiih- 
uut ihu-prcTioiu exposure of any of the niaiorlalu to tan-llKh'. the c:!purl- 
m«nt of photograph In); In tho dark, which U. Nibpce sup|)owd lo In nream' 
pliihed by <be avUoa of l%hl stored up Id hurmcticidly sealed tuloM, Kavini; 
lioed a tLi lulie with paper soaked in lartoric add, Mr. Crookc* proceuled as 
foUow*: 

A Utile water wa« introduced inside the tube, so as to well moisten the 
papwr, and the cxccs« poured out. Tbo tube won a^n closed, und hcnicd 
la a lemporalnro too bii:h to tie bomo by the naked hand. Il was thun 
opened directly, and applied face downwards npon a ghoet of ordinary ten- 
■illva chloride of silver paper, ~~ a piece of a handbill having previously Iven 
luid on to serve as a ncftotlve. It was sulfbrtd to remain in thai posillnii 
nltout ten minuica. Tho result wni prvciscly similar lo thai oeeomptiKhcil by 
U. Klipce, The circle of the sensitive paper which was covered by the 
^ " of the lube bccam« visibly blackened in those part* which were un- 
'ted liy the piece orhnndhill.lhe letters on which wore impn.-«B«d, while 
Wick Kroand, niid dlstilicdy Iceihl*. ThlB, therefore, proves conrlu- 
Ihal liffht han nothing whatever in do with Iheopenilinn, Inasmuch as 
rhole of the manipuloikins we hove dcsrriiiiMl were pcrformwl oi iilirhi tiy 
the IlKhl ot a smnll tamp. Tho whole of die mnturluls vmjiloyud had alto 
liccn kepi in darknc^ for Mime time previously. 

thlitks thnt " tbo heat, comblood li dm} 1m w^Oi & ■■V'"^"^ 
14* 
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rnoTouRArus of fldobescent substances. 

At the British ABSorbtlon, Abenlnn, 1830, Dr. Gladstone Htated. Dial II !■ 
well known, on tbe one hand, that tho chomlcal action «r llglit mIdM 
malnlf In tbe moM reOnnglble raya, and on the other hand Ibal Ihcae njt 
an allercd lit their rcfmni^'bllicy and effect on the rlsual orfw"' ^T IIihtc*' 
rent mbstancea. It ooTiirred to the autlior that such labslancn woulil pf«h- 
ablj- exert Utile pholosniphlc action. Ilencs he hud made two ilnivrlneii om 
shccta of whits paper, one In an add salt orqulnlno, the other in a tctt pal* 
■oinllon of cblorophTll, and had taken photographs of tbcm. Altlioakii tb« 
drawing In quinine was itulte nDdiallntnilBhnblo from the while paiicr, and 
the cbloropbjll dniwinii nenrlj «o, when they nviv viewed In Iho camcn 
ai^Dstllig the lbca«, thej- were strongly marhed on the photoerepble ItniRcbr 
the little chemical ai^Ion that had bcva exerted by them. The iheetiar 
paper, and the drawioKH developed on the rIskk plate, wen ex)ilbtl«d, Hawk- 
ing that what Ihoocy had suggested as proliable, was tnie in fact. 



nME A 



U rilOTOGRArilT, 



Kb have licnrd il uWrmeil that a fly Is a medlnm-slicd otdcct I 
of livluR bciiiKB, — mcuning that there are ohjeeu w mncb »m 
flj.as au elopbanl or whale are lander, — and this we believe to b 
what shall we say to a necnnd In respiM-t lo pholograplilc actkin 7 Taking itt, 
boars ■« the mnxlmum lime of exposure, we ean show differencea In 
of exposure and variations In active action on the other Klde of a Beeond of 
tiiae, far eKcceding anything ever dreamed of In the ordinary pr«ol 
photo|crBi>hy. In taking pholo|!;raph8 of rapidly moving ol^ecK, 
warcB of the Ha, for example, — wo have boon obliged to Judge oTOie 1 
exposure requisite li> bring out the half-linlB, and estimate dUfe r enew o^ 
time varying between the l~Wth and the l-iaoth of a second. ] 
like these are, however, enormous when compared with the lime oeraplod )V 
other photographic experiments. Thus In solar phulogiaphy, aceordliig Mj 
tbe axperiments of Mr. Walerhouse, an iiiuige was prodaoed In a ipaoa eC 
lime not longer than the l-4XID0ih of a second, even wlicn a slow phMv- 
gnphic proceiJH was used; and when wet collodion was employed, 
of the above time only was requinite, or l-arOOOth part of a second. Tblt< 
dDi«tion, however, inconceivably short as it appears, wilt teem li 
able length of time, when we try lo bring the mind to appreciate iIm ntpldllf^ 
with which Mr. Tidbot performed his crucial expeiimeni at the Royal ' 
Intioa, when be photogniplied a rapidly revolving whctl, niumlned with 
■In^ dUchargeof an electric battery. To a casual obsc^^-e^, or tvadwc 
tbli experiment, the wonderful part appenra to be, that the wheel ap| 
petAiotly wuU defined and stationary In the photogrBph, allhongh in 
I hwas being rotated with as great a velocity as mnlllplying wbeola 
I communicate to iu A lltllo further ronsideralion will, however, show 
I the time orcuplod in the revolution uf the wheel was n planetary cycle 

the duration of the Illuminating spark, which, acconllne Iu III 
ful uud trusiwonliy e\perlments of Wh«alaIone, Only acca)>i< 
part of a second. — PAiVognipftic Xna. 




APPUCATION OF PHOTOCBArBy TO ■ffOOD ENGEATUIGS. 

Mr. RobfR IluDt, In a Toniinunlciitloii to Ihe London Art Journal, JantliU? 
IS-lb, on Ihe above subject, «ayit : " It sliuuld lie Doileretood, that ibcrc is not 
tb* sllfiliicM dlfflcalty bi producing icry pcifi^ci photogmplilc plctonw upon 
baiwood blocki. Even by ipplriD); ibe nilrnte or rhioride of illver to ibc 
(orfaro of lliD wood, very auttet^clory pLulognplis could bo obtained; but 
Ilw dIOcultj In tills cam is, lUat tho silver suit elvcH a briltliineas to (he 
irooil, uid it is liabls lo " diip oJT" under Cbu tool: hcnra ll la not posEiiila 
to produce tlio fine Unci*. By coating Ibe wood wltli albumen, howersr, 
Ihlt luu been aroldod; bat the wood-vngraver coiupluins of the prcscncv oT 
tbe fllm of Blbumen prerciitiDg him from working with bis usual fnclllty. 
Tills otyectlon fs, In time, almosE cuiircly ororconie, by tbc use of collodion, 
Ibe Bltenauui] film ofTering scarcelj any obstniclion to tlic angraTcr'B tool. 
All that is necessarj is, lo adopt one of the eo-calleil dry collodion proresso, 
anil In obtain fh>m a good negative on e^s > positive copy on Ibe hlurk. 
It is important that the processes thould be aimpliflcd as much wi po&tiiiic, 
lo aroid all risk of injuring the wooil. It is well to coat erery pun oT tlm 
wooil, exi'ept the l^ce, nitli a thin layer of n tnuupurent vamiih, w) that Iho 
iDcllied collodion may bo applied, and the Tooe dipped Into the solution or 
oftrvlB of direr, witbonl Ihe risk of baring any absorption. Again; In the 
■liEhl fixing profess which Is noceisory, no very high degree of pcrmuncuco 
being t»iuin<), this vnniisli also protects llie wiioil. By employing n tomi?- 
whal sluggiiih collodion procesti, very cliurming pictures may be easily 
ablalDed and ronderiMl eulHcienlly pertniincnt. 

Now ariMis the wood-cnt;rarer's dilficultles. Ho has been trained to nit 
akmt; rertaln rrelMetlned Ilnea, and he doee not understand working u|K>n a 
drawing in which there ere none of those lines. Ii is, however, merely a 
question of education; Ihe conrentional system must be abandoned, atul the 
oni^vei taught lo nse some judgment In Ihe execution of his work. 

CrtuJrtt'i Pneai for appli/iiig Phofographif le Wood Buirroring. — The fol- 
lowing plan, derised by Mr. Crookea, of London, for placing pholOKmphi 
on wood fiir ibe used of wood-engraren, secmii to obviate tnoit of Ihe dllH- 
(■ultics heretororo cKpcricncod. Tblii fllmii uf albumen, of dry collodion, of 
rollodkm iransfUrred from the glass upon a bilamlnoos ramlsh, of a cont- 
Inx of setotlne and allum, followed by a solution of hydrDchloraio of am- 
monia, etc., have formed Iho bases of the dlfierenl 'met hods proposed In this 
cnuulry and In Europe: bul in all, or neariy ail, it has been found necessaiy 
lo subject Ihe wood block to a fixing luth, to Ibo certain injury of iu sur- 
(are. The method proponed by Hr. Crookea seems liable to no such objec- 
tion. The block is to be covcnM by candle-light, or in a darkened room, 
" with a mixture composed of oxalate of Milrcr and water, to wbivh may lie 
aiMttl a liiile gum or pnlrerixed Baili brick, to suit the convenience of the 
eniparnr." The preparation is spread by the finger, precisely as the dralls- 
mati now spreads his solution of Hnlie while, tieforo making bis dmwins nn 
Ibe block. It Is then put in a dark placii to dry, and us soon as dry is mdy 
to cvceive the pictnn!, which Is nliloincd by the ordinary process of pbolo- 
graphic prlniinR. "The block rrqniros no subsequent washing, nor any 
any description, bcRiro bring placed in the hnnds of Iho 
I then prni'L-eils wllli his engrarlng In the UFinal w - - ■ - 

be "must iioi Gxpoia tin Vofk to tha HxmA w 
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folat nys while norking at It, or ll will grudunll]' bincken oa Ibc n 
eniiosuro lo JItfiised duj-llBlit U nllowiibli;." 

Siinict't Pravm. —A niclhod ToT Inking pliolOgra|>lii: on wiKiiIrn hlo<-k>. 
palvnud by W. Spcnrc, or LlTcrpool, Is dcMribcd lufollDnrg: Tlic wliiioi-r 
un t'CK 1( bent up into IVuth wUh onc-linlf iii volninc or water, and ihc tan 
ijf the Iriock cacorully malBUrneil wliL tliis hy a sot bnuh. thcti ullownl m 
ilry slnwly. A KolniioD composed or fine ifiDKloxs, thin/ i^ruiti.s, i !iiii;..i< -<i 

fodiiira, two grains, to ono ounce of wonn water, ts now al 

llie fiuse or lUt) block, and Mloweil to Hry. The Iilw-k Is ni>M 
to coouutate the olbutaoa at the egg in tlie pores of lli<> woii I i 
l-Iaaa, nnd another coat or the latter is now appllnl. until thf -i: 
Rlaictl appearance. But no moni Miiglafls i» allowed than Hlbi ttii: [xxi" <[ 
the wood; any exi^esa is rciDoviHl with a knffb. A Bolnllon of nltmc of 
silver ii Duw applied lo the wood, and the block pla(«(I <ii the camura, wbiiin 
Ihu pictun: Is taken. The' picture U now fixed lii a wnrm M)lulioti ofitulplilu 
of soda, which removes ilio gelatine, bat oUowb ibe albamon lo reitiBtn; and 
iho picture being laken direrily on tlio wood, can bo cniniived with ni«r« 
fui'lllly than when it it applied on collodion, which Is liable to aeiUu olT. 
The lioproveuient cl dmcd in this process is the application of the nlbomen 
In the pores of tbs wood in such a tnanaor us lo form on Insoluble hsiic. 
The nitrate ralation is thus prevented from pencCmlins Ihe poms, while Uie 
picture ii token directly on the suFl'oce of the wood Itbelf. 




ENURAVING WITHOCT AN 

One of the most rurious of (be many renurkaUe appUcuioni of pIH]Io|^ 
raph.T, is that of producing by its means copieit of ent^vini^s luul ulhur 
works of art. Tlie almost perfect reproduction of a druwinjcor an ensr>T- 
inf; without the' intorrcntioa of an ensmver or copyist, wanhl baro seemed, 
n (en years back, almost an Imposaiblo thing; yet wo know that pbmoB' 
rujiby accomplishes it daily. But wo have become so rumiUor with plK)t(^^ 
ra]>hy. that we almost cciuc to wonder at its marveiloos doings. Still, llic 
rejirodactlon, trae and boautifiU as it is, is a pholOEmph, and not an ODfTBT. 
iuff. The LoFuIeii jAleraiy GmrUt, Oct. 18S8, colls attention 10 a new proem*, 
by which, it says, " it has been found possible, without even tltu aid of plmti^ 
raphy, — In fact, as we may say, by mere mochoalcal meoni, — lo toaka % 
pcrl^t fiK-slmlle of an cntcraving, — whether a copperplate or a woodcut, — 
nnd not only lo make a copy of It, bat to produce a plate or blork for surface- 
prlutlng that shall yield impressions by the ordinary prlnliaK-presGea quite 
equal to the orlKinal' Kut even this is not all. Blacks can by tlUs pron-M 
be produced, without the aid of any ongraver, which shall print Ihcw fac- 
3iniil», enlanccd or reduced ts any extent that may be dwired. W« huft, 
for instanes, (een a whole-pa|^ woodcui IVom the tUniinilfd line* ndnrod 
to half, and cuhVKcd to double the orlifinal dimensions, without any UtM of 
sharpness or viyor, and without the smallest distortion lieiiiK anywbnc dit- 
covembia even with a lens. So, atc^in, with an old and Imperfttcl 
so with an Impression from a steel engraving. Sat ll Is n)lla]ly sppllcabli 
L lo original designs mode with peculiar ink and pnper. Wllhoui Ilie uoUt 
:n enitrnvFr, blocks for surtitre-printlng can bo prepared from ihfm, 
e snmu or luiy loricer or smaller size, Bnl further, ll«' hluckk M 
II lie proiluccil of an alterAl form, as well as of n dilTi'reni 
rmiil piuteni for printing on aUUtncr-sarvioc con bo ivpiuili 
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M; In It* orietnnl elie and mnnd fbrtn, for tbe ordinary dlniKiT-pliileif, hair, 
«T MIX Other proponion of ibe a\te, for dasBerta or rliceic-pliiwd, and twice 
tha ibte and oval fur dlabea, Etc. All tbts. we bave aald, Is a mechnuiml 
pcDcwa; bat it is also a scientific one, and lo be properly woritod out, we 
need bonlly my, it will rei(ulre artlatic tcnldance. The textile and Uia 
cCfMOlc tnanoracturer are almost pquHlly Inlercsteil In this invention vitli Iha 
pnbliabN: but (ho can|^ of Iti application aeeni» to In commercially aimo^'C 
nnlimited. Tbe proccu Ij carried Ihmugli by nioan) of elastic blocks nnd 
elecliO'mctallartcy; all that i* teqalred lu be fumiEbed Ibe manipulatoMs an 
llnpmalon of the plate to bu capiat. The InTcntor In Mr. H. G. Collins, who 
baa proUoted his invention by patcnU, and a company, called Iho Elcvtro 
Prinllng-block Company, baa been tbrmed for working It." The details of 
tUa procaaa are not as yet i^vcn, — Rdilor Annual, 

CtBmg #■ Brndford"! Photolithographic Prw»a. — This procctis of taking 
photoeraphic Images on slone, whicb gives promise of great buccohs, \s sub- 
■taatially ta follows: To reproduce a Une-en graving, (he lithographic stone 
may have a polished »atf^ce; but to obtain a landscape, where gnulation.1 of 
Aadc are required, the lurfacti should be f^lned. This gndned surfaca U 
coated with a oolution of gum^orabie, bukot, and bichromate of potassa, — 
(he lagar preventing the immedlacu flxing of the gam upon the stone, and 
Ihe cbromk salt cauiiing it to become more Hnnly fixed, or much less eolublo, 
on «itpo*nre to light. When the coaling is dry, Iho stone may be exposed 
In the camera a sufllcienl time lo fix (be gum at thoae parte of Ihe plctore 
whore the lights arc lo appear. The ttono Is next to be washed with a bdIu- 
llon of aoBp, which attacks the slone, remorlng the anHxed portions of iho 
coating, and taking tbe place of these on the surface of the stone. After 
Ihla, It il to bo washed wllh clean water, and dried. An inking roller Is now 
to be paawd over the stone, lo Ink the soapy portions of Ihe surface, end 
Itivs an addlttoiuil body to Ibe plctore, — the fixed parts of the coating hav- 
ing been previously damped, to eimblo Ihom to resist the Ink. — and when 
bnngbi np to coIm, the printing olf of Imprcsalons may be proceodcd with. 

FIZIlAtrS PROCESS FOn PIlOTOGRAmiC ENGRATDfC. 
A process devised by Ur. Fizeau, of Paris, is as follows: He lakes a 
" DiiguerTvan " silver plate, and nsci on It oiraliture or_nitrous, nitrie, and 
bydrocbloric acids. This mixture does not attack tbe wbiic« of the pliTiurc, 
but tbe blacks are acted upon immediately. The resulting chloHde of silver, 
■i II Impedes the actlou of the aeld, Is removed with a solullun of ammonia, 
!■ M tbal the action may contlnao. [I la complete when a fineiy^engraved plate 
a been produced. The llnea are then filled op with drylng-oU, and the 
» eloctrocyped with gold. The vamliib then having been removed out 
f tba engraved lines, by means of caustic potash, the surface has gralna of 
riMtn tpilakled over it. for tbe purpose of producing the engraver's oqaatlnt 
r gtonnd, and the action of Iho add is renewol, until Ihe lines shall have 
d inffleicDt depth. The plate being of sliver, Is loo soft to print from; 
py ia therefore taken la copper, by electrotype, Not long ago iherB wna 
rn, ai Ihe meeting of n,«clenlinc society, a paper covered wiih rvpre- 
lina, printed from o plate engraved in tlila mannnr. The 
io exquisite, that each coin seemed lo be presenteil actuollr 
k relief. 
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BpplicablHty or salts or chromliiin and iron Tor photographt 

ptiKe of tboso of silver anil galil. Tho salt of cbromlnm — 

potash — ii dissolved, and paper ilcepcil in ilie soluilon. 

bTDUghl Into conucl wllb ot'^nlF malUir in Ibo paper, enlon inlo rhenk^ 

onion wllh it H'liere It is toueliod by llgbt, and forms an insoli: 

80 much of it as lieht has not loocbud U wmbod away after Ibe ptccuir 

been taken on this paper, nhicb Is, in the next place, soaked for a 

ininDtei In Ihe solution of a salt of iron. The Iron tulbercs Brmly to itM 

moidaol ImaffE, but Is removed btita the re? t of the paper by anolhnr wa*b< 

log. Now dip [he paper In a eolullon of gallic adil, sdd Kails 

and a picture comes oat with fine vtolcl-blBct tiats, which is, in (kci. k pie* 

tore in writing-lull, as pennaatat as wrmog-ink is kaovm lo be. TlUs prv 

ceas bos held Its ground, standing tbe test of wider pnuTlice, and hy 

photographic pictures cun be made that may be cheap as wall a* ponuanenl. 

PHOTOGRAPHIC NOVELTIES. 

Among tbe new and useful applications of pbotography. Is Ibe taking at 
copieM of machines, In wbole or part, as patterns, or advenl«ements. of lbs 
maiiiirBctnrerB. Thus Ibo loadlDg tool and macblne makers ofXrw TorlC 
City take pboiogmptiic views of every machine whicb tbey make.wbldinal 
only serve as records of tiielr products, but the picture are acnt to penoni 
who wish to order sioiUar mocblnes, so as to give them a clear Idea dTi 
artlclo wbleh they may wish to pnrchase. Several mnchine-Khops, like ll 
of Messrs. Hoc & Co., of Kew York, have a pbotognipbic gallery cvnnee 
with the drafting doportmeni. 

Photography has also been applied to fhmish a key for detecting fTandnleiik 
bank billi. The eoaaterfeit bills ore copied by photogtiiphy on prepiunl. 
Hones, and fKtm these lithographic prints of the bills ore obtained ■ 
MmpttiMlrely tow cost. 

PoHixyy'j Fholographir Cnrfan Printing, — This invention of Mr. P oBBWiy 
of EnRland, consists in preparing tho paper for printing o ' 
over It, by means of a bog's-halr brush, a mixtnro oT finely powdered **J 
table carbon, and equal parts of a santniiod solution of bi-chranuu« of p 
■sh, and a comTnon solutiun of gum arable — the proportloDs Mtig a 
drachm of tho carbon to four i^rBchms of each of the solutions. Alter ft 1i 
dry, the paper Is ready for printing on, by exposure in a prlnting-rtaia«, N 
the uBoiil manner — the lime of exposure being fitim four to Ave mfnti 
tho sun, and from ten to fil^c«n In tho sliade, but varying acronllng lost 
character of negative, etc. In woshini; the picture, It most lie tmdn'WMC 
for at least five or sii hours, when the picture, of which prcrhHDlIf M 
a trace was perceptible, will become visible. The principal dlff^ttTa n 11 
appearance between a carbon print and one preporwl with silver, btfng; ■ 
cording to Mr. Pouncey, " that one mny prot>ably f^le, whthi <S« adil 
i«malni Imperishable." 

WWnptnp/is, /in" enjfftn-i'njj, opoa Copper. — The following methrtd oftnM 
pbcnogmphs upon copper, fbr the purpose of eninvviiig thereftnm, bi 
neently been brought out In England by Mr. Cuiin Smart. 

Take some perrhloriileofiron, and pour it over a pinto of pollsfieil ti 
[sncli rui is used by engravers), when Ihe plate will at once lie afliKlied, I 
the color chnn^ud. It Is now washed with cold wntcr. nnil drird wilb a • 
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^hi tlir nrilluarj yay, «ni1 cxpotwid to Banllstil, n bunutirul black poatiive 
' ^ wUI he prtxlucvd on llio Mpper, In the course of ten minutes or a 

of BvriliTig Shfilt. — Mr. Shaire, nn Knclbth pIioEosrsphlEt, liM 
'Qilliiillj sarrceduil Id tuk[ti); a etvTeaecopie phtitu(rmph uf B burNting iholl, 
~ iR tbti pm-tice Brtns at Woolwich. The results Of tlie experiment ha 
ilwfriheii, hi a letter to (he Lonifan Times : 
13-Inch rtcll, wcigfainE two huuclroU pounds, wa* ten sccondi !n trarcTB- 
the «f r. and ftll at a diatunre of six linnilmd ynrds from tLe liatlery. A 
lu-atcnv <ras taken as the :ilicll emerged above the smoke, ihowing 
!Tsl>lhs of an Inch of the projeelile's tnu'k, commenchig at a dislunee 
«luhtcan times the shdi's dianictcr above the mortar, and U-ini-h visual 
inre above the henrl of the s)iporln(endlng ofllcer in front. 

this i», I believe, the flret Ume a mortar shell has ever been 
I'hcil'Mn'aphHl In its nsrcndinK flight snSldenllr intense to print from, It it 
not thai " What next ?" to which I wish to call particninr attonUon, hnt the 
lilivne^ of the linman head, whirh so distlnrtly dominntM In Iho smoho. 
Thte plianloni does not appear to be the result oT chance, tbr, on rDpoatlnic 
Ae BXTi«rlmcnt, it is invariably rvprodaccd at a certain phase of the smoke's 
F\irthcr, the apparition is not, nor can it, I believe, be seen by 
■ye, e:ieept[ng through the meillnm of photography, which. In Ici 
Inaiiuilanclly, appenia to ctcmlne time, by givins, at the photog- 
mpber* will, a s«rlci of picturea of thint^, which have their birth, mariteil 
pha*** *f esialcnce, and extinction. In a momeni (from the SOtti to Ihs 
aO.OMhli pan of a second}, mDch too fleeting la be noted by the naked 
hnmon eye. 

Suhfcqucnlly, Mr, Shaifb took a photo -stereograph of a 36-inch aheU in 
the cohtm: of its fliKbt, toiRthcr with b pba^e of the mortar's oxplosion, 
which li conHrmatory of what he intimates in the above letter, lit,, (hat 
inoppreciublc to our natnrnl unaided orunna of vision, roold 
evident to our suniies by a photographic camera, as decidedly as 
prMCUiV oraiiimulcule In blood or water ii by a microscope. 
gentleman well acquainted with the action of shut and shcH, to wboni 
of the projectile and its tcimlnus in the swrva were pointed c»nt, 
It stopped the ball 7" To this Mr. Bkaife replies : — A 
pecvUatrly rapid motion given to two small (each two inchos sqnato) Ihia 
piureB of baked Indla-ru liber, by means of a trigger movement, an optical 
Illusion U productMl on the transit of a pnuocUlo, wliich may bo likened to 
ihc (toppinc of a railway carriage by a brake. 

Tlio Itnt uppilcaiioD of this optical brake Is perceived la the commenre- 
mcnt of Hie siiell's track on the side of (ho mortur. The shell then appean 
to llBTD ifiailaally tlecreascd in speed, nnlil it lias gone the length of four of 
lu diameters after the brake lias been applied, when It appears finally to 
Slopped, and that for an interval suWclontly long to nilmit of Its por- 
btittg photographed accurately enough to give a tolerablo idea of its siH 
•bapo. Alter wliieb (it Is assumed) the shell proceeded on its rapid 
Ibr one mile and a half further, arrlvlni; at its Koal not one mensur- 
loM of time less IVir ill bavinii logi^ b;- the way to coquet with tha 
MKKtmpher. And thus Ur. Sknife accounts for tlila seeming pondox 
iiii wliul" opunuliin nC putting on the optical brake to Iho Hyliig prqjoctllo, 
lipping Its couive, and plioiojdaptaing its portrait, accoTdinK M iiw& « 
. appeMiM to turn twen dmift lu ika UHRik ' 
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ncond. The Bboll, >t IbU port of Its cxinne, U anppowd to be flying i 
mi' i)f 500 Ted per soi?ond [ che diameter or the Bbell U belieced to bo 
two and n bail fuci), ttbca the non applied bnke grndnallT reunU JB 
fligbl. &nd Buolly ruccgpOi in itopplng Iho abell afWr it bu gone tout dlam» 
Icrs, or ten feel, fhim tbe first spplictttioD or tbe brake Tba 
mcnl of ihe shell's truck on tho aide of Iho mortar. It will be p«rpvlT«4, k 
mistj and ill-deflncd ; wbllo, on tbe eoncrarj, tbe lorminalloa is iliBrTi, »at 
gives a, tolcrablj door jileaof tbo sort of sdbII ibal has been loviug ' 
bebind. Tbll dlSereDra between tbe be^iiiiilDg and eaA of till* 
grspbcd section of tbe projoctiiu'B pamhobk is tha» accounted for: 
vulcanite "«prlitt{ e batten " admitted to the aendlllied coUodioniMiI pUl%. 
throueb & pair of Icnxea, ■ tIcw or tbe sboll tbe Inntont it emoTEod fltxn lb* 
manor's nmokc, by b^ng mode to roTolve on their axis ninety dcKroo. tt 
whleb point tbcy have exposed tbe flill aperture of tbe leiuec, and M tUt 
point tbe 100th part of a Bcrond has elapsed. Meanwhilo tbe shell, tfin/f 
at the ntlo of 300 fret per second, bas just Inlerpo-icd its trail on Ite d " 
dionizod plate, the Icngtb of two of its <llamcti.'ra (onu-rijiliili Ineh), kod 
c«ids In tntlliuy t>i'0 others while tbe sbullucs are bavjng tlu'lr Mtloa 
levursed and returned lo their DH|>inal ll|j;bl-cxclndlng poBlIlon, lichinil 
lenses. Now, as the first port of tbe shell's track (one-six tccntb of an I 
wide) bos been exposed to tbe fcdl notion of light frotn Ihe comfQencclt 
of tbe shutters' opening to Iheb- Soal dosing, this part of It has conseqixi 
been undergoing a gradual etTacenient daring the whole period of Ihe Itfbrlh 
pnrt of a ancotid ; while, on the contrary, the termiiiiu or the back pboto- 
gTBphed at the final closing of the shutters, must, in the shortness of 11* 
exposure to tbo action of light, bear a taaoing analogr to the rapldtty 4f 
light il£clf, known to travel more than one million of timo qnieker thaB ti' 
cannon ball. And hence Ihe ball's apparent stoppage in tbo air malyi^tia 
Iromcndous physical force arj^mcut seen in the act of urging it fbrwan). 

BALLOOSS AKD PUOTOGEAPHY Ari'LIED TO MILITART I>L'IE1-08E& 

Ills wcli known that among the many novelties Introdncod IntoiheM 
of war by the French Emperor, Is that of the use of balloons; by mea 
wbieh, " wherever Ihe general goes, be has at bis command a lower of < 
altitude, whence to contemplate all the siuronnding conntry." This emplc^ 
menl of balloons was often talked of even in Ibe time of NapoleoD L, bin K 
was left 10 Napoleon 111. to render It a rcallt}'. In order that ilie pn^ect 
might bo fairly tcsled, ihe Kmperor summoned to Italy H. Goddard, Om 
mott eminent of Ihe French aeronantisls, and the conseqi 
marked success. The balloon ascends to Ihe height of sororal fanndnA' 
tnelres, and Is held down by cords whilst an olfleer makes bis • 
Very important Information respecting the disposition of the AdmtI 
Is said to have tieen so obtained prior (o Ihe battle of Solferino. Bnl 
learn from the Philographic Ntux that tbe Emperor is anxious u 
photography In these balloon observatkins. Some months a^, M . Kodw, s 
dlslingulKlicd photographer, made an ascent IVom the HippodrDine ■ " ~ 
In order lo make experiments In taking pbologrnpbs at dilTeTenl aldl 
We abio learn, from the same source, that M. Porro, who has Inrt 
apparatus, by means of which it is possilile " to take a ponurama ttltartaalJff 
exact of the whole horison. In three proofs, by an operation thai can be M~ 
■Cooiplbbed In « Jbw mluutea," haa buea laikcii \uui ttra wx 
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ba9 rotnplctcd his apparnlun; 

in; or Iho aaaul narieying initnimenu, nil itie 
jaBCTUction or a n>m|j1eto lopographltat plnu. 

Igdescrilicil ta exuvmely elmplo and very portable ; ll beliii;, 

ia ftrt. a clrc-ular or c.vltndrical camera, Utile more than a Toot In dlamOGr. 
with a ipberlral Ions in Ibe centra. The Hetitltlvo paper In placed on a reel on 
BOK aide or the Itms, fhira wblch It In ilowly wound off, us the view Li lahen, 
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one-third or the horizon, Ibe fniinimonl in tamed one-third ol 

on its axis, and another riew in taken. The operation Is Ihen repealed. 

the paDorBmalB completed. Tbo rodni-iion of the plan Is of coume niB'lo 

the house: hu( it i» rendered cany bj upeiial cnntrirances In the camera, 

whkh eterr thing is set ofT to a imlo nf heiRhtii. dlmcniiiong, and dia- 

Bappllj-, Iho lerrlcea of tho inBtrnmcnt cannot be monopolized for 

Ike pnrposrai; and If it nmllj can BnompliBb vhal Is reported of It. a 

addition will haTc liccn mndc to the malsriata at tho wnrlce oT 

ice. — London Literary Quittle. 

an THE HZAT-COJIDCCTING rOWEIt OF UKTALa AND ALLOTS. 

n. Gnue Calvert and Rlrhard JohnEon, of Enjtland, hare been for 
hneengiiped In n Borles of experiments to determine Iho relative hent- 
Fondnctlne powers of metaU in a perffectly aeeurate and rcllnble manner. In 
onlcr Ihai a ilanilnrd ml<i:hl bo obtained from which ealcalnliona coald tn 
fUturv be made, the nnmbora at present to ose boinff n^ardert at nnreliable. 
a (bllowjnt; rcfniu tbiu far arrived at. have been conimnnlcatDd to the 
J Soelely. Taking; Eilvcr, which Is the bc«l condactor, aa 1000, they 
■1 Ibe relative condnctint; powers of the Tollowlng metoli : 
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w pcecltlon obtained by this proccsii \i Forfa, that tho anibore were nlite 

ntlno the different condaetinu powers of llic lame metal, when rolled 

w nhown above. They were also able to appredata the faifluvnce of 

on conductibllity ; (br tbey (bund lliat the condadlng power 

I riilTennit when It wqb raet hortionlally or vcrtleally, from 

ll directions which tiie axm of cryitallizadon look under these 

Ulanew.a 

iiapurtanee of hartnn the metals aa pnro as lbercBour™a of chemistry 

i« iihowii by llic nciion which one per cent, of linporily cxeRa on Iho 

ctlbllitvof a m«Bi in .mme ca«ea redudni: li, ontt-fttA oi Qw>fci»>:&, 

it. of vartoos ineUkkc, f "" -----»- 
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lug powers, m Iho same manner as Mr. Thonwon baa <hown ibal the cat 
Aactiua of electrlcii; b/ the uuno mcMl U cffuclcd hy a similar ammnit c 
fmpDrItl«8, 

Alloyings metal with a non-tnotiUllc substance, »1m) exerts an inflaeace, ■ 
1> abuwa Id Ibu msB of tbe combination of Iron nitb carbon, Ihiu: 



e obtained by coniblnini; smalt praportioiu of ai 
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Similar results 
■with' copper. 

n, with a view of aspertaiiiing wliother alloys 
i of metals, or deHalte rarapounds, mailH a large number of alloya of 
radons metals, nsin); equivalent proportions, ond delcrmlacd Ibeit 
Ingpowon. Tbe Kcnenil icsaltobtkined Is.tbHt alloys ma}' baclaased uulw 
the three foUoirlnjt beads : 

1st. Alloys which conduct beat in ratio with the relatlcc cqnlTalontaof tha 
■nobUs composing ibem. 

2ad. Alloys In which there Is an excess of eqalralents of Ibe worM 
dnctlnfc metal over Iho namlier of equivalents of the bciler couduclor, i 
as alloys composed of ICu and BSn; tCn and 3Sn; ICn and 4Sn, etc, 
wbich present the etirluus and anoxpeeied result thai they conduct heat 
tbey did nut contain a pHrticlo of the belter conductor; ibc eondiicllnit pi 
of BQch alloys belnu the same as if Ibo square bar which was used in 
experiments wore uatlrely (composed of the worse conducllnt! mutnl. 

3rd. Alloys composed of the same metals as tbe last class, but !■ 
a" + 1* > 3»; and the memoir contains a ti||rarc sbowina die fortn of 
Bntface for the case In queEtlon. The equation of the euifbce Is olitalned bf 
the elimination of X, Y, Z, bciwccn the above-mca Honed equations anil tbft 
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- — 1, OS olready remarked. This is reduced lo Iba 

determination of the discriminant of a qnartic function, and Ihe equation t4 
the surlheets thus obtained under the form 1^ — ^ Jl = 0, where I and J urn 
given fUncilons of the coordinates. 

The apparatus used by Ilcssrs. Calvert and Johnnon appears to have I 
In e»Bi7 way calculated to give reliable reanlts. They provided a dni 
( 105 millima. in width, IGS miUlms. In length, and 22U mllllm;. In helKbl), 
with a cover, and painted white Inicmally nnd exteraatly. Inside ihlibax: 
■rs two vulcanized India-rubber square vessels, Ihe sides of wblcb an Ift 
minims, thick. The latter vessul measures Intemally SI mllUma. on tb*' 
side, and laS mltllms. deep, and is mpable of cont^nlng 336 cnb. coi 
wnler. The smaller vessel Is 27 mllllmo. on Ibc side, and V25 mlUlin*. deel^ . 
and has a capacity of no cuii. cent. These vessels are painted white, 
Barronndcd wllh wadding; and, sIlU ftarthcr, (o prevent any ivdiktion of 
heal, a deal board is placed between the twarcnTOls. So little heat (sradbited 
from the lnn?or vessel when It contains 300 cnb. cenL of wbwt at HP to HM 
smaller vessel containinB 50 cub. cent, at 1')°, that In aqaanerofan I 
the lime required for ibelr experiments, Ihe water in the vessel did not rfis 
one-tenth of a decree cenllinnde. Ttiercrore, all sensible radiation and 
dneiloa was avoided, and the rise of (umficrature In this vessel daring tb* 
«i;perfioeDt Dian hare been eiitirely dm io the hxM t»ntaiM6Xii th« •tpuMi 
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hur of meul used. Thla bar i« cenlims. long, and 1 ccntim. aqanrc. nod iA 
■o arrmni^ la ciperiment Uiat 1 cub. teat. U la tlie larger vmiseli I cob, 
teal- tn thu smaller veiisel; 3 cub. cent, are covered bjibe sides of the boxei 
ibrout[b wUch It paucD; and tbe lact 1 cub. cent. Is covered witb ■ piece of 
Tulcuiucd Imllo-nibber Inblng, and lbs whole made secarc from any leakage 
by Ilniai* llio sideii of the boles [brou{;h wbldi tbe bar parses vitb a ramiih 
iiuJu of cuuutcbouc dissolrcd In bciizolne. All being roaily fOr the experi- 
iDcnt. SO cul>. cent, of water, at the ttimporDturo of tbo room, dtc poured Inio 
the smBllct "CsmI, tbe boxeii covered, aod each provided with a very lensl- 
live (hennomela', and SOO cub. cun[. of boEIioj; water poured into the larger 
TCitMil by meaM oT a funnel ; the lemperulure of the liquid falls lo 80^ or 
G8'. bat U again raised lo W, by a (mall jei uf Sloan generated In a flask, 
the walBT In which Is kept boiling daring the wbole experiment. The con- 
dnctini; power or the mulal being icsted is noted with the greatest care. For 
mercury and sodium lliey employed avety IliiQ abDOt>lron box, the internal 
dlmenafous of wbicb were cicacdy those of the square metallic ban they 
tunally employed, and of tbe conducting power ciilculatoil, but the Aguret 
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THE IKTCRNAL TEUrERATUBE OF THE EAItTU. 



The following ii sn abatrncl of a paper recently rend before the Rojfll 
I. London, by Willium Hopkins, F. I(. K., " Un the internal tcin- 
IMnatnre of the earth and the tbicknesa of Its solid vrnut : " If wa descend 
beneath the surface of the earth, and observe the temperature at dDTersnt 
depths, it is foaikd that witbtn a depth muglng nnm SO lo 80 feet, the lom- 
porMure changes poriodlcally, beine afleclod lo that depth by the heat wbicb 
the earth receives rWiin the sun at dllfcrcut ecnsona of ibe year. Tbo annual 
Taristion, however, becomes less as the depth lucreiisee, till at (he ilcptb 
above uientloiied It beronws Insensible. At greater depths the temperature 
is invariable at each point, but increases with tbe depth at the rale, on an 
average, of 1° Fiib. for a depth of betwcoa t'O and TO feoL The b«Bt obser- 
Toiions which have been made on this subject are those In deep mining 
(hnfts and deep artesian wells; the greater the depth, tbu more completely 
do anomaloiis InUnonccs counterbalance each other. Tbo p'eatcst depths al 
which sorb observations have been made In Western Europe, are at Monk- 
weamiouth and DuklnBeld In Enftlond; Ibe Pull de Crenelle, at Paris; 
UondotiT, in the Duchy of Luxemburg; New Seltiwerk. la Westphalia; 
and at Uenova. At the llrst two phices the obsurvatious were made in tot- 
Ik-al abans of coal mlrus, the depth of the one at UoDkncarmoutb baini; 
upwaidn of 180O feel, and that al Dunkinfiold upwards of 2000 feet, ami hi 
both cuaes tbi.- observations were made while the workmen were sinking the 
(hafU, and with every precaution against Ihe Influence of any extraneous 
cnuHOi which might affect the observations, The former gave en innvaee 
of I' Fab. for erory 60 feel of Ocpfh, the latter for about evciy 7a or 73 
fuel. The linking of the Pnil du Crenelle was superintended by Araipi. 
Tlie tneao incrcnso of temperature was P fbr every GO fecc At Uondnrff 
tb« Iwrr was SWO, being Ihot of an artesian well ; the increaso was 1° for S7 
feet. Ac New Scllzwcrk the artesian well, penetrating to the depth of aiOO 
tvct, giving an tncrcnso of 1° Fob. for a feet. The avermje of these Is very 
nmiriy P Ibr sixty ft-et- Nunicrona other observations ore confirmatory of 
UiQi9,j$salis, mciub QbsQiyulooa at smolLor dccLba vicfiunl mtwi uouni:- 
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Kites Indirnilni; The opcrnttiiri of toval canscs. If o cf Iipn? of r«iT Un*' 

dlRWlKiana, like tll« curlb, wcro lioutwl In any lUvroe *><tl 

and WW* lelt to cool In gmruuiiillntf tpace, tl li nliown hy 

ntton, tbiu Bftcr ■ BUHlulont onii viuy gnm teni^li of ttm< 

mg to wbjch Ilus icin|)crnlun> would lacnuuF tn de$n>ijilliig livntMih ib«* 

c«nb'* Burfare, wdliin ilepthe einuil compaail wiili ilic ennh' 

tw — tliut tbc lncrcii»; or tiimptrjlarc would bo proportional to tlto Incm 

Of depth. Tliid cuincidus wilh the olMvmrd law. If ire nc|;1ecl the anon 

lotti Irregular TurialioDs wbjili niu foand toexi&t aioreoricsf In raL-h I 

ntlit;. Now, accordinc to ilil^ law, tlio tcmperuture at Ibo depth of O) 

70 miles would prabniily bo EUlHi^lcnl to reduro to n stale of (ttsbni 

•U tllD maturlulH nliicli coiiniitute Uie cnnli's cstamal Hillil cnidopo; 

henco It lias lH«a roncluded ihnt tho earth prolinlily consists of > 

iQolCun tnOBt, ua u ttuld nnclcnn, and an external solid iihell, of tuH 

tbanOOorlOmiles in tliicknesB; and somo graloidsts, desirous of 

tlH conclDsina Ibu foundatlan at certain tlicoiii», bare ronsldend 

ss tbun ihat now mentioaud. Tbla 
on reuonlDK io whlcli an Imponunt element is wanttng. II Inrolm lb»l 
bf potbctia tlial iho condueiirr pourr o( tbc mrks wbldi connlCui« ibo ~ 
ponloas of ibe earth's crust !a Uicumo na ihnt of the rocks which fbnn !>'■ 
Qppur portion. Tide ronilui'live power of an; babstanra mefuareslhefluiUtr' 
with whlth heat is iraiuiniiltcd Ihrnii(;Ii It, and il !s easily proved, b; ■ 
e iDveatieatioa, tliat wbcn The same iinanilly of beat paim tbn 
■upcdmposod strata of different coiidnrtlvc poivers, the liicTeoso of Hi 
cemier"h^"D to a given Increase of lemperiiture {as one def^rec) it b 

,>raportloDal to tho coniliictlve power. Con«oqncnil<r, it (be «m-' 
dnnive pa\t<ir of the lower inniun of Uic eanb's noUd crost bo gnawt tbu' 
that of the thin upper portion of it lhruut;li which man has been aJbIa U' 
penetiKte, tho depth to which we ronai proroed to arriTe at a certain terap*^ 
atniD (as that uf fusion for the lower rocks) wlU l)c proponlonaily greanr." 
Tho precise nature of ilie rorks aitualod at a great depth can onlv bcjailjn4' 
of by bukIok; with thiwe which are acccssiblu tu us ; but those j^-oToeIsU' 
who adopt tho conclnslon of tho extreme thinness of the earth's crnsl, win 
doubtlMH admit that Its Interior part must be of [gnooiu origin, and mut 
therefore be allowed lo bear a certain resemblance 10 igneous rocki on the 
tarfhce of the earth. Mr. Hopkins bad tccontly made a great nninbef of 
' flxporlments on the conducting powen of varloos rocks. That of the ~ 
(edimontnry rocka, which are great abwirbcnts of water, Is rory mnrb te- 
ffcased by tlie quantity of molBture they contain; but taking cbalk, one or 
the best absorbents, iu conductive power, even when satnratod, is tu>l T 
to groal OS that of some of the igneous rocks on which Mr. HopUns 
experimented. Calcareous, argillaceous, and sillueons snbstanees, i«d(K*<l' 
Ip lino powder, stand, with refcrenco to thi^r condnctive powers. In Ibe ordn* 
In which they arc now mentioned, the conductivity of tho ftnl b«lng lb* 
least; and when in a eompact state, all that contribnloa to iciic haul and' 
crystalline character to the enbstanco, and contlonity to tho moss ibim^li' 
which the heat Is cunduricd, lnerca<(M the eondnctivo power. Theso ronsld^' 
lead to the conclusion that the condnctivity of the inlMor pontoa 
of till) cnrtli'i solid cnml mn^t lie mncli greater, and may be very miiill 
ereater tlinn thai of Hie lexs conai^lidnlcd and inan> snperlirial 
beds. Mormver, the lompemluro of fuiion of i 
t ffojiklni liad «lloirii bjr EXpurlmsnt, l» iuqeU iactvnjwAXij 
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I aad by snalogy it may be coDdudod thai luch would, at least in «ame n 
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■nd Eotno of llio 
leeu muila; and It would 
It and Ibc cuiuldenuiouf 



Tbe cbslk is lliu rormslion in wtili:li tbc roost iiu 
bat obMTvaiionB on terrestrial teinperaturca hnvu I 
M«ni Impiualble lo I'onclude, ftvm wlual uxpurline 
abOTe ilaled, that Its i3>ndDi:tire power can exceed o 
iaftrior racks, aiid may Dot improbably bo a mufildcrubly smaller IVuclioa 
of It. Sow the iocreasa of doplh In tbe cbslk com;! ponding to an iiicrcnso 
of 1" Fub. li well mcortaJncd lo be very nearly 60 Tcet, nnd ctiererore tlio 
rate of incr«aae In the Inferior roolu miut probably be at least three timei 
ai fcnal a* In the chnik, and may be Tory conAJdcntbly (freater still. Ileneo, 
(appocini; the Ihlckneu of the «olld cnul would be Bliout 00 mllea if the 
condBciite power of iu lower portion were equul to iliai of challc, Its actual 
thicfcntsa miui probably bo at least abont 20U miles, and may he cotuklCT- 
obly iTcntcr, dtcn if we admit no other source of i«rrcjtrial host than the 
ccniral heat hero contemplated. There is alao another way of Invcstli^tlnx 
Ibe tlilckoesj of the oartti'a rnifit. assuming the whole tcrrciitrial moss lo 
miuist of a fluid Duclcns IndoBcd In a solid envelope. If the earth wera 
acrnmlely spherical, instead of being spheroidal, its axis of rotation would 
always remain exactly parallel lo itself, on the sanie principle as thnl on 
nblcb the gyraseopo pnservus, la whiOevcr position it may bo held, the 
paralleibm of the axis alioni wbich it rotates. But the attmclion of the 
snn and luoun on tlio prolnbemnt cqualorlul portions of ttio earth's moss, 
canacn a proicrc*sit-o chanso in the position of the earth's axis, by virtue of 
which the north pole, or that point in (ho heuveiu to which the uonlieni 
extxemily of tho earth's axis is ditectcd, InslGad of lieing statloiuuy, de- 
Mrihs a ciieic un Uio luifaeo of the heavenly sphere Bbont a lixod poini In 
tl, rallpd tbe pole of the ecilptie, with a radius of nearly 23}°, equal to (ho 
inclliMIJOil of Ibe equator to tho ecliptic, or the Miipulg. The whole Of this 
revolution la completed in about S^,000 years; but, as follows from what 
hMjaH been staled, without any change, beyond emull periodical one*, In 
the uhlliinily. A ron«i>poDdinK chan^ of position mnsi manifestly tako 
piarc airto in the position of equinoxes, wliich have ihns a motion along the 
wilpttc In a direction opposite to that in which the sle"" °f ■!>« zodiac am 
leckunod, eninpieiinit * revolution in the period atwvu mentioned of U,000 
joua. It Is called the prtcruioa of Ike cfnrnarM. Tlds prcrtssional mulloii 
hiu iMeu comphMly accounted fbr uuder ihs hypothesis of the enrth'i entire 
toUdity, aiiil that of a certain law acamllnK to which tho earth's dumity 
IncreaM* lu approaching Its rantre; bat some yoara ago Mr, Hopkins hives- 
liXBlcd the problem with tbe vtew of osccrtnlnlnit how far the obicrvod 
■mount of precession mlKht bo eonsistent with the existence of a finiil nu- 
I'Iciui. 'I'he rusull was. that such could only bu tiie case pmriiled the thivli- 
ne«s of ibo solid shell wcro much itrcoier than tliat which, as above stated, 
has been sapposod by many iro1oiiIsi». The numerical result was thai the 
loM( admlMiblo Ihlcltnciw of Ibu crust must tie about oae-fifUi of tho earth's 
radius; but, wlthoat ai.slgtiine any gnsat Importance lo an exact nnmoricai 
reiult, Mr. IIoi>klns had a hili conSdenco in the inveatiealion, as showing 
IhU Uio Ihlckncsn of ilio cnixt cuiild not lio so small as 'JOG or 300 miles, and 
roiiwquentlr that no tniilosirat tlH'ory can tie iidmllTcit urliir.h nwa on ibe 
l>]r|nllicsl> oC tho crnnc hclag noarly oa thin us ll has been fminriitly os- 
snmnl to 1«. The Itifluoncv of llie Interior Hulility on the ptevcaaiiinid 
f« dM (o Ik) dilTwwKe lwVN««& tiw votiKAA ^^Eii^ 
i6* 
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DISCO TEST. 

rhe nllnirttolui of Ihosun and moaa tnod to proilnce on ■ solid msM In a 
ritw, nnil A dulil DioH on tin olhcr. It hm lieeii nctatly alaUil, u •n < 
Jm'CJuu la tjjla liivtwiij;iitioii, that ibc inlcrior Suid nan at [lie eanli ■ 
wove in tlie name mujinec u» If it were aulbl. The onljr irply niik* <«■ 
be ^veti 10 enrb ui olijcction was, Ur. Uopkiiu nmccitcd, Ibat II « 
mccbBnlcally impouiblu ibM lUcao motiunt sliould lie ibc giune, ilmBicb t 
rtsultlu); {)rect«BiciDal luoiiun fur the Mild vrmt, ondcr ti!itulD romUliM 

10 lie dftcrmlneit only by tlic rumplciu lumlieiiiaiicnl sulutlun of llic pre 
km. tiitaht tic tlie sumH as if lUu wLuIb matx wore solid. Tho i-Httt of t 
iittracdons of llio aim and moon ulm> dppcoda on Uie elHpllcity of the Inn 
sarAcD or Ibo sotid sheil; mid It liiu bven told Ibn lincQ tliot dlipdHq 
dciHtids OD the law of llje eartb'* deiuily, wbioh ran only be ImpHlbtt^ 
known, no result cun be depended on vrhU-b InvolTcs tbsl eliiplkllj. TM 
wm not a ranect itutenivntoriho problem. It was usdidhI, fai (lis M>lBliai 
itlVrred to, [hat Iha elllptidlr of the inner sarfnre would depend pkrtly M 
tlio Ihw of density, and pnnly on (he fonni of the J«oihertnnl tarfatrt. Ul 
nopkina had snppofiDd it possible, nl [be lime he wati en(;at:eil In this inrei 
tlsntlon. (hat a lurfnce of vqniil so1ldi[y miebl approxlmale to a HDrfaee 
ctjast preiFurc; he hail now e:!pcrimenlnl reasons for bellevlni; (bat it null 
npproximate mncb nioro nearly lo an internal snrfhee of equal tempFnilai^ 
Now (br dcptbi) prcnter, probably much |;rCBtcr, Ibnn thoi« which t 
often hccn supposed to comMpond lo the thickness of Ihu corth'a mild rmi^ 
there li no donbl that the Inner [tothemiiil snrfaeca hare a greater oIllptletT 
Ibnn tb« external surface itself; a conclusion wblcb Is Independent Of Itt 
Inw of dcnsitr. Hence, a like eonelunion will hold with refemiM W On 
litlemal iurfaco of the ehcll, If It appraxlmnte sufflclenlly to the suffkn tt 
equni temperature; and this Is the condaxlon most nnftiTorable to tiM iM 
ibell supposed by some Reolo^^nts. Resrrlctlni; tho inirrprointloa, thMt, d 
Mr. Ilopklns's resitlts to tbe question, whether tho earth's solid shell ba M 
thin BJi Dome geolo<,;liitB boi-o supposed, or at Icutl scTcral hundred iBlIca % 
thickness, — and this Is ibo only qaesilon of itiyilotllail Importaneo,— Ifa^ 
Hopkins denied Ibo rnlldlty of cither of the objuctkina above slalod. 
both (he iiioiles of lnvusti|^t<on irbieh bod licen dmeribed iMd to IlkaM 
etiuions respcrtinc iho toast thickness which cnu he nstlcned to tft« soil 
etivetape of our iilolie. It mnst bo much greater than geoloi^ia havs If 
qoenily Imu^ed It to bo. 

UOnOK PBODCCED DIRKCTLY BY HEAT. 

A new apparalDs fbr prodaeInK motion in melats dircetly. by mettna < 
licni. has recently been duvlnod by Ur. C. Gore, of DirminKham, Kngiani 

11 consists of a tiinsBlve elrcular railway of ra]ipi!r, tho rails of wbich lu 
mode red-hot, and bails of German silver |riaa>it upon ibem.andaaamncf^ 
us not to run olT. Whenever this is ulfBCled, Iho halls roll on [be nJIs, mab 
Inu rcToiuilon afler [OTolution oh the track, u long ns tho nil 
BuncleDily hoi. 

OK EFFECTS OF HEAT OS DIFFEREKT GASES. 

Dr. Tynrtall, In a roconl Icelure before the Royal InstitnliOQ, 
flKtctl lliHl be hiid lievn cni;ui;ed In a scrlos of experiments lo oscerlala 
1 of the TlOW» Of M. FonMVit, Twyaato^ <» 
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ibsorbinK the rajs or hoU, and ho bad orrrrcd at mncluilona 

Icb «re quliB new, uul calcutuletl lo bo of grcal IniportiuK^o ia tsxplalniii); 

at Iho gnnt phonomuna of nature. IIUi tixptrimetitB have been ivn- 

wlch [he aid or a thenno^oleclrlc pile, wlilvb is fur mure semltlvo lo 

elteeu of beat tboa the most dellcalu thcnnamelcr, nad the nsqlts be 

urlved at are, that the iuvislble rays of hoat nra absorbod In passini; 

Itansparent (tascoua bodlos, but that Iho luminous heal of tho 

U tRinsmillBd lhrou;;U Ihcni unimpeded. Mr. Tyndall rcpcnled Bnewsa- 

■ome of these expcrimcnu, which require the most careflil manlpuln- 

Ha flrst fbowed, by means of b t;BlTaiiDnietBr coDneelcd with Ilia 

lo-el«ctric pile, that rock-salt CranamitB tbe rays from a non-lumliiolls 

Iteat which are obstnirted by gloss ; and In the ronstmctiou of his 

he accordingly wed tho former substance. The apparatus con- 

tabe four fliel long and three inches diameter, rloEod ut each end 

iDck-eall, aud so contrived that it might be exhausted of air, and other 

mbstltntcd. Some (iislblc metal waa kept beateil at ouc end of the 

ibe, and at tho other was placed a tliermo-cloctric pile, which was conacrtod 

with a delicate galvanometer. Another sensitive pile was also hcuted by a 

noo-lnmlaouB body, and conupcled vrilh Iho galvanometer, the indications 

of which were, by an ingenious arrangement of the electric light, reflected 

on a screea. Tho two sources of heat wcru so rej^lateil as to DeutnttLee each. 

atbcr, and lo bring the galvannmclor needle lo xcro, when tho lube contained 

■inuMphortc air. When the tube was exhausted, and the rays of heat pasted 

■liroiiKh tho partial vacuum, a decided deflection of Iho necdlo wa.i abicrvod. 

The difference in tbe eflbcC won, however, small when compared vrlth Iho 

Idlfk action of the needle when the tnbe was aricrvrards Silcd with coul-goit, 

lleli absorbed the rays of heat much moro than common air. Or. Tyndnlt 

ill)(aboim by these expcrlmcnis — which he si^d might bo repeated with 

iQir eflbcl« with all otbor gases— that the invisiblo rays of heat ate varl- 

absorbed by gaseous bodies, he next employed a source of heal com- 

wltli llabi, rcscmblln); that of the gun. For this purpose be usod the 

oxyhydnisuu light, the rays of which wore passed ihrousli the tnbo when 

Itllcat with air; when exhausted, and when ailed with coal-gas, in crery 

iDdance tb« effovt woa the same; for tho luminous rays were not ab«orM, 

the f^alvanoTDctor needle, aRcr having been brought to icio, r^aialned 

. These experiments. Dr. Tyndall observed, have an important boai^ 

nihc pbenomenaoT nature; for they aeem to explain how the planets 

distant from the biui may yet bo sufficiently hcnlod by Its rays to 

ae faabiiablc. Even the planet Neptune, though so remols ttem tbo 

of beat, may in the courre of tlmo have become bcutod by conrlnoally 

hrlng loDiiDona tays, Iho beating portion of which, when not coroblnnl 

tfa U|!ht, may be retained by (ho al>sorbing power of Ibe almosphori!. [rt 

tin concluBlonii arrived at by Dr. Tyndall may bo popularly statcil as 

Obacam rays of boat — Ihal is, tbe rays of boat unaccompanied by 

re absorbod by passing through tho atmoRphero, while thosD bent 

which are luminous pass through It fncly. Z-unirwui solar heal, which 

tiniDlerniptedly throogh the atmospbero. on reaching Iho earth 1»- 

chongcd into obaaire heat, and is no longer capable of free olmos- 

transmlssion or rarUntion; Iherefbrc it is not sunt back Into space. Iiut 

1b the atmosphets, serves to Increase and ptescrvo Its lempcrutnrc; 

other words, ibe atmoiphero, acting in the same waj aa t nrtjAvftl,. 

A) nmehanlrt, allowed the solar heot 10 come to tiba «u^, uAii* 

•rn riuHiting back ai;ain Into spiua. 



OrEAN TESirEKATURE. 

Some Imerosting information hiu been giiren by Cuptnln FuUcn, E. S., of: 
II. il.'» slilp Cyriaps, rclulivc to tbo leiDpvnUurc of Iho Allnntic and [i 
UoHLni ■! groat dppihs, in his rcc«n[ vojUtfo lo tliu Eon. The tint sounUnsl' 
tot tcmptmniro was in Si" 13' H., long. 19' 15' W., where, at 100 faibOBH^ 
Ihu minimum tERigH'rature wai do's", Ihc snrfiwlr ni ibe lime bciiig 70^. Sob-, 
aL'quenlly, two thiinnomtitura were ecnt down at .'lOO and SM Talhoinf ; i 
Erenler depth, (bo minimum tempentlni* vat 44'5', at tliu Iciser Sf. T1l». 
next aoundinK was In lat. 10" V N., long. 37° 32' 1\'., when tlicre w 
locn with aOOO fathoms of IIdq. Iu 4° W S., and 2S' 43' W., two (t 
tors were aunt down lo 13X1 and 1000 Iktbomn, Iho greater dcplb Khowlnj; »* 
minlionm temp^nture of 39'4°, Ihc Iceaer of i2!P. In the ne.vt tut. In Isl^i 
2° aO' N., long. 58' 44' W., ninety miles from St, Paui'i hlanil, iwo ihcr. 
monuMcn were Hnt down on ■ reipilar deep-sea line, wlih boiior 
lOSOnithomi: Ihe thcnnomotor shownd a minimum lemperoluro at 38 3' at 
the lowest depth, and 4fl'3° at 680 fathoms. An attempt to Rct at 
nctly on tbo KquiUor wa« ■nauuvasful, rcsoliinK fn the lo«s of a 
portion of the line. Aner crossing tbo Equator, thcrmomMcra wn 
down at neoriy every tenth parallel, three al a time, at 13, 8. and 400 fath- 
oma, and portions of the water bron^bl up wore to«orvcil to be sent hunMl 
Ibf analysis. In lat. 3G° 4(V 8., and long. 'J3° SOf W., sonndin^ « 
tainod at 2700 fathoms. A thormomctor S4!nt down to this depib nuns ln< 
sbowlni; a minimum temperature of 3S' Fabrenboit; the Uilcom W 
In the valve was a very line, brown-colorDd sand. Knnnlng tbe cOEIIng dowK 
bcttrcen Iho parallels 30'' and 38' S.. to ouUldo the UuariliiiA, ibo lead wi 
bronchi into phiy on the Brunswick sbAil, which Id marked So fathoms, tn 
bottom wiu not reached with 1410 fathoms. Tiien came the J 
marked OS an extensive shoal; here a CB«t was obtained with bonora at 1191 
fathoms. The bottom conaintcil of what appoired lo be Tory flno Mud tor 
crinic a bard snlBinnee. sappo^od at fim to 1» coral, but whlcb, 
mleroscopc, was fonnd to tie some v(>ry iMKUlinil Epcclmens 
Steerinic now to pofis tu the carit of Msarllius, a little sooth of paralM 30% 
alMMit ninety miles IVom land, there was no bottom with 13T3 (klliomf 
line. Captain Pullcn slaNM that this (^ve him Ihe llr^t idea that Ua pnrlo 
Opinion of tbo Indian Ocean not beinc so deep as tbe Atlantic wa« wnni 
Folty or fifty miles west of the northern pan of CarKados. 1400 tatbom* 
line reached the lioiiom : at the donbtftal St. George's Islaitd, bottom wm a 
reached with anoo fathoms of line. Steamlne tl>cn for Rote Caller Bod 
bottom was obtained with 22&I fathoms of line; the minimum tsmpermlvM 
wm 33° A thermometer was sent down at SOOO fathoms, and letnnted » ' ' 
le minimum temperal 
tills cH»t. Captain PuUcn 
wns therefore Inclined to think that this 
great depths of tbe ocean, and that II 
flithoim. 

BALL'S TUERUOOBAFU. 
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Th« cplnl ponioa of Iho inbo crmlnlns alcohol (or any otber liquid or goi), 
wliilu the prolonged bmni'li coiitnlne a ;i'u^ of mcriruiy, wliicli ij In coucu.'t, 
at iw inner Burfiuv, wllh llie alcoliol, while on iu other side it hiu & ixirlial 
vacuum formed In the onter end oC tba mbo. or CDBrse, aa the alcahol 
czpandi or coDtrada, Ibe luercur; Is mov^d ninbvr froin, or nearer lo, tlio 
•nd the change in ihe poiitlon of the ntnire of i^avity of (ho ivttsiu 
1 around tho axiii, nnd Ihls inolion Is transforred by Icrcri 
liiiodl«-paint, which Is lifted or di-premed, according as the alcohol U 
itrocled. tn f^onl of the needle, ■ band of paper is mado to 
pjut with an unirorm motion, communicated lo It by rollorB, which at tho 
lauM time print upon It a teiiet or borlionial and Tcrtical line*, tho fonntr 
of whirh corn.-spond lo certain temperatures, and tho latter record the hanrn. 
AucI, bjr a niodidcatlon of lis slrlkintt worlu, Ihe same dock-worlc which 
t;ovcn>* the mutlon of these rollers, causes a vcrtiral bar Co press, at Ihe end 
of vicrjr Ave minutes, the necdto-point through the paper, from which it Is 
lounedialely withdrawn by a spring, thus Imprcsslntr a pcrmBiient and 
cwily Tidililo nark, rccotUing tbo temperature of the iiuErumeut at tlist 
Instant of time. 

Aa regards the prsctieai valQe oF this inrcntion, a committee of Iho Frajik- 
lin Institute, rhllatlel]!hiB, bare reported as follows: 

Isl. The power developed by Iho iniitruiDont tsronsldorablo, Tbo mochan- 
Irml force exerted by tbo disploivnicat of a moss a( mercury Willi a consld- 
ecablo leverage fiom tho centre of motion. Is so great as to Insuni the 
SiatisAiclCRT Dpenttlon of tho Instrameni, and to allow of conalderable resist- 
ance at tl> working parts, witbout deran{;lag Ita action. 

UJ. This in&lnimoDt Is iDvariablc; being once graduated and eel, very 
ordinary care issnSldant lu pn:veiiCBny deratigemenc of lis muchanbm; its 
rorord wilt, therefore, probably remain Ihe same, witbout deniogemeul of iu 
teni, or change in Ibe length of Its dogrec. 

3d. It is, considering its utility, not too expensive. Tbo Inventor eslimatos 
lluu a pcrfbct hutrumeat can be made for twenty Co fifty dollars. This in- 
clodn, of course, no estimate for omamentatiuu. For m nietoorologlcul 
obsorralory, or for tba ordinary recording of atmosphoric tcmpemtures at 
hiimo. this is not an extravagant oxpcuBo. And it doo» not appear that any 
more repairs ought to Iw rvqiilreil for an apporaius of ibis kind, than for Iho 
rominon clock, which forms Iu basis- 
It la, however, only for rccordiaK atmospheric Cemperataros, and for ob- 
tcTTacoric* or hoiue», Ibnt tho apparatus is Qiied. It occnplcs consldcnibio 
tptce, >nd from its structure could not be conveniently carried In truvelliiit;, 
Fxcvpl by sea. As, bowavor, tlie scale and cho motion of the paper may be 
•■rinj at pleasure within extensive limits, it appears jiosHibio lo arrange tho 
oitber for very delicate reglHtcring during a compuralively short 
for a long-rontinncd course. If the clock could be kept in motion, 
V quite possible, there is nb rcoMin why the apparatus niiubl not be 
tolf, la record the tcmpemtnres during a whole year, during which 
it would require nciihor aupctinicDdonce nor ai^UEtmont. 
Uall, moreover, proposes inodlflcalions in the form of cho insCrumont, 
mi* of which il may be made to riMrord within an apartment the tem- 
prrnluntof Iho alrrinuiile,tndlcatln£lhe actual lemperalnre at every instant, 
niiila It lizards them u Mual every Ave miuuies.— JtmrnoIfVaRi:. Jiuf., 
Jam l$M. 
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In most fhcmirol lexl-books, no inxMl examiile} aro given of the dn-dop 
inciiT lit liiat 1>v mere foliitlflralioo. It Is, tmleeil, nsoolly mciitiuueJ ill 
wulcr may be coolt-d msuj dcgma IwKivf tbc IrccilnK-poiiit, an>l ram 
lii[iild; and lliat on conpeBllng, iCb temperature suddenly rises to 3i' P. E 
the experiment ii»eotroulilc>OLDDtomiibe, mpeciallr In the lectai^ruoni, ihi 
IhoM mitlu commonly pass tu maltent or taiib rotberthan oritf>ht. uul tt 
iniponant prineiplei wbicb tliey Illustrate, ofton fall of beint; diuinctly ta 
prnased on the mlud of the student. Now, many uf the hydrsted sain, an 
umongthum the nlinitos, melt at point! a1>ove the common tcmpennnet 
the air, and nre thorcfon) veil adapted rbr Bhovrlnt;, a all Masons, and wU 
ercnt COM and cleannas, the Inenia of bodies with repird to i^banEe oTfttn 
and the liberation of sensible licat by crystallization.* Nilmte of lime is pn 
emhiently suitable for the exblbitlon of these properties, since, afMr lwv>M 
bc«n rb<ed and heated above 130° F.. It tnay bo cooled in a gloss Tesse) ■ 
low as GO', and kept io the liquid stale a long time, often « 
bat on dropping In a bit of solid nttrata, crystalllz&tlon li 
tnences, lutd an inserted thomomcter soon rises to 1 10' F. 

A substance whleh may be had both liquid and solid at a lempetil 
consldorablj below the meeting-point, is obTiously verv eonveniml for 
playing the compamtlrc densities and epedfle heats in the two forau 
iroinpllcatioiis cnusod by ditTcnnccs of tomperalurc. maybe cntiroly aroll 
Thun, the specific j^rarity of a specimen or nitrate of lime in the liqnUtl 
at BO'' F., was fonnd to be I'TQ. Some of the same wa* poarod Inia od d 
inrpcnlinc, made w solidify, and cooled to (iO' F. Its density was now 1 "" 
The contraction may In rendered appreciable by the eye. If wa cool to A 
tain deitrco some melted altniro contained in a long'neckcd do^^k, All wltb ■ 
oil up 10 n marked height, effect the cryslalllMtlDn, and then rool la tl 
same pidnE as before. 

Tu iUustrale the absorption of heat during the liquefaction of solhls, ftm 
hig mixtures arc commonly employed, in which one or the ingiv<Ilents, k 
Is already cold. The experiment Ik moro striking;, when all Iho anicba im 
are at the tcmpentlnre of the snrroandlng air. Such may be Iho case If l 
take crystal llxeil sulgihute of soda and a sohjuI nitrate. A mixtorc of thin; 
six grams of powderHd purnltrslo of Iron crystals, and fi(^.«even g 
nncGUnber'H soil, liqucOoil and loweral the thermometer ftomO^F.IunM* 
It reailtly ftmo wnier contained In a tcsi-tubo. lu cold weather, eight iti 
of the nlttato nod SS ).TnmK of the sulphate, brought Uic li 
a-."lo— 10'. — /. af, Ordicay, SiltiiHOH't Jaiirmil, Jan. 1859. 
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U. Monsson reports, in the Bibliiillifipit Uaiocrtrlle dt GoiiBt, ua iatani 
inK act of expurimonts, mode by him Rir tho purpose of determlnins ll 
elTcct of pressure on tlie muliing-poinl or ice. 



• In an exoellcDt wDrk publiilied Id ISoT. - 
thmifBtitciieo <."h»mle, von ii- DuiT, II. K<np| 
of loili If menlioned i<> Mpabls of ■(Tordlnu 
AacwmJDffrw during fixatlou; but this mil I 
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Rq fint exposed a nnmller or capillar? tubes, or illameleni varvlnz IVorn 
00074 incli 10 01 <ni-li, and contatning colnmns of walor alKiat 12 lii.-tiqs 
lon^;, Eo llic olr. The cxjio^urc lutlcil «ovtii daye, (luring wliiih tlir lciii|icr- 
amre never rose nliovc SS S" Fnh., and went (lown every ni^t Iwluw Qlf 
Fab. Upon withdrawing the latie>, all thoso wliose diameter vat tcnmta 
tban 0'3S iui'h, hod flrozen; and all those whose diameter was lea> thna 
0TJ6 Inch, hail icmamed liquid, nor did a sudden blowcanao Ibcm to (h:c2C. 
By anmnging Ibo Iu1>cb In an inclined position, so aa to plunge them In a 
retarl of wawr. it was found that Ihe formntion of iho iree^ileraolly, fkvonal 
their rrcczlD|£. The two tubes of least dlamctei' (0013 and OOOT'l Inch) aloiia 
tmiiilned liquid. 

The theei of water between two plates of jtloss, pressed logeihcr by 
tntwr, will not fVcciie ;. hut, if Ihoy lio aimplj laid on Each other, iho sbeut 
which is then thicker, will freeze. 

Blocki of Ire. tVom 3 to 4'S Inches enlw, were plnecd In a hydrunllc pros, 
■od [educed to sbtiGts of a few hnnilrcdths of an ioch in thlckncHs. Allhou^jh 
the mnpcnttnre of the air was only a few depixs above the iVeezlng-palitt, 
the water trickled (hmi the blocks on all sides. 

In order to prurent the expansion of the water during (VeozlnK, a qmtntlt]' 
was Introiluecd Into a cjUndrical cavity of abont 0'2^ inch in dinincter, in k 
heavy prlsin of wrought iron. The water in the cavity whs compressed by a 
powcJl^l screw, and then cxpoiieil to cold. The water remained liquid at 
34-6° Fall. In an attempt to ledoei] the temperature to 23° Fah., the appora' 
tni began lo leak. 

A quantity of wntcr was then iniroduced into a rnrity In a similar prism 
of tiecl, and, after being ftoien, tlie ieo was compreisod by raemis of a pow- 
ornil screw movin^i: a copper cone. The apparatus wns snrronnded bys 
ftiieiiiic mlxlnre, Iho temperature of which varied from — O'i" W — fl-7^ 
Fab. 1 the iempemture of ihe air was below Ji', and the movement of the 
KTew was performed FO slowly as to moke bat two tnms (Or forward mo- 
tion) of D'3)i inch in four hoars. The Ice was liquefied by the pressure, as 
was Indicated by the position of a small wire index which bad bran fVozen 

t' 

^^Bi necni number of the Coaadiaii Jaunu^ of Indiatry and &i>!nr« conlolna 

^^HpBM fnteresiing informnilon rc|!Brdliig the expansion and eontracilon uf 

^^Mi u ohscrvHl on Riii; Luke, C, W., by J. H. Dnmhle, C. E. A lirldge of the 

' * t>lt<oiirg and PelcrtMiroush Railway runs through thislnke.andin the Sonlh- 

em SlBtos, or in B mild etimate, It would have answered creiy purpose; but, 

with the expansion of the lee on this lake. In such a cold cUmalo, it has 

berome a complete wreck. Obm ia is that wbleh la Emouthon the snrfnce: 

It hoi been foimd that snch Ice, when acted on by the mid-day sun. Is Im- 

medlal^^y sel In mollon by expansion, and it generally sets in towunli tlia 

■horv. Somotlmca this movemcnl Is very gradual, and accompanied with a 

■light nufkllng noise; sometimes 11 U mpid nnd vii.lmi. and lUTOTrpnnind 

by A luccf sslon of vljjorous jerks, and a liollow, runtbllag jouml, iieeniiniily 

tnm under lite li-e, while HI intorruls there occur luuil axA kVox^ TC\i<)nk, 

]ik« tiata ofcanooa. 
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Sometimes Ihc Ice oximnds laTcrnl foeX on tlia shore, wIllioDt tmj fifiirM' 
bcinff crcalcd in the late : Ihia Is caused by n iL-mperuturo of tUu atnio*pht«t 
hit-licr llian Ibat nhluh previously exinloa. If tbo tbcratoini.-Icr ln<liMi«ft' 
tiMnpcraturo of 30' below zero, and ihcn naddcnly rima to uto, rxpuuiu 
of Iho Ico laulls. Wtion the Itermomcter indlcalo 30* aXuive t«W, an 
then Aills to ntni, coucnu'iIoD of the iL-c it the result. Tlic force wltli whic 
Ico expands depends entirely on tbo exttnl of Iho dianye of lempcmttin. 

Tlic niosl forcible movcineuu of ice occar previous to lain stonns. j 
■ndden rise of 'XP \a tompenirDre pruduccs violent expanaloo. Stmncoak 
piloa in the bridge, which ironlil noc bend, were cmckod and EpUntcivJ if 
llic icB cxpausion ; heavy cap limbers of pine vera snapped like reod«, atid 
bcavy iron mils were curved and donbUxI ap, as If put into a bn^ p 
Trees itrowing on the Bhoro havo been lorn np by Ibe moa, by tlie le« 
expansioa, and boulders weli^hing several lonn have been lifted from tb6 
■bore, and forced into the ta4d^ limbers. On one oecasloo, the ie« «[• 
ponded no leas than six feet aloDg the whole ahoro. A uniTonn U 
of the aunoaphere neither eaoscs expansion nor contraction of Ice; : 
lere liol wbether Ibe temperature is high or low, no moTement of any kia4 
tak«s place. A coating of snow sis inches deep efToetually prevtiiU anj 
motion In the ice, as it la a most olTectual Doncondoe 
Aom tbo influence of (lie atmosphere. 

Ico does not ponstss tbo power of eontisetlon to Iho same extent as thaloC 
ezpanBion. It has Iiccq natieed that when It expands Kome fi;ot. It doe< not 
rocode when iho icmpcmtnre falls to lis former siluution; it only contiKti 
by Inches for ita cipansiir. in feet. 

The following are the ^neral infereDces deduced by Ur. Dumble, from hb 
observallons : 
. 1st. That ice is capable of expansion and eontrorlinn. 

3d. Tbat Ice {uplo32'') expands wllb a lent pcinture Ai^iAir than tbal whkii 
had Suit pmiioialy eilBled. 

3d. Tbst Ice contracts with a temperature lower than tbat which had io^ 
previottsly existed. 

4tb. That Ice does not expand or rontroct with a unlfonn tempcratnre. 

Sih. That ico Is susceptible of expansion to a much greater extent Lhon d 
(oniractlon. 

Gth. That when )co Is eiiually dense, tliicJi. and (tlaru, and equally ami 
on by a heated almoMphere, it expands IVom the centre (uwanls ibo vlKwn 
fcrence. 

Tlh. ThiU icD expands lowanls the line of least re 



NEW FOKB OF AIR-POIP. 

The accompanying flaunt represents a curious olr-pnmp propoMd by 

Golraud, of France, to supersede the rommon piston air-pump. The ap 

for producing a vacuuia In this pump is mercury, acting by ^rntviiy; a 

• instead ofa flap-valve, as In the air-pump, alr-llght fbucels are mbcUluiDil 

It Is conceded by all phllompbcn tbat, with the common alr-pomp, I 
ranflcalion of the nir can be carried on only to a ci^rtain limit; Uic b^ tit- 
pnmp nol being able to bring tbo rolDmn of mercury in the iNUTunctcr 
attached to 11 heiuw nnc-sUteentb of an Inch: and it is obviiius that ihoaU 
In the receiver will nol be nble lo rsipe the vnlvc, on acroont of Iti tarty 
Z^OM deftcU are proposed to be ntaov«& \iy VM nuemuU 




KATURAL PHILOHOPHr, 



181 



sntycrt of ihis •rtidc. Tills pump poiwintB of n barometer tube ubnui 
3.3 inPhra lone, »nrt 5-lC lo 3-B of on inch 
in dlampter. Im lowar end, C, is bent In the 
fiirm of aa 8, anii It is cloi>ed by a rock. 
Tlie nppor end of the tube li linnly «e(^aml 
to a ginss egn-shaped voasel, B, concoinhiK 
fVom hair a pint to one qnart, anil U pro- 
vided witli a stop^™cl( below and wlib an- 
other one above; this latter Diunt belnjj: 
ivierH] by n i^iind, A. Tbcgeveml fiislcti- 
in|^ and cocks are all made of Iron, nod 
the Rppsruma is n-ivvrrd oti a tabic. 

To act the pump in operation, it le Slled 
with morcnry llirouch the funnel on the 
top, and thu nppor eock la closed. By open- 
intt ibo stop-cork at tho lower end of the 
tnbc, the merimry e»CBpoB into a vsssol 
placed andenieatli, a column of 30 inclien 
rvmaiulng in Ibu lube; and a complete 
vacnnm is obCafiicd in ilio e^g-shaped i-ea- 
f<:\, fonning In this case the vacuum of 
Torrlcelll. 

II To apply tbi« apparatus (o the MagdehDri; 

I faemisplieros, the lower one is socarcit lo 

tj the lop uf the tnlic, and a hole Is diilled lu 

I the appcr One, which is utopped np by a 

I ^C^ cock, so tliuc it can be filled with mertnry 

V ,j^'^Ty\ *"'' cloned. By opening the elop-cock at 

\^ ^J^~\ I Ihc lower end of ihe tube, a perfuci vacuuui 

I Is attained in the hemlapherra. 

I 1 To exhaust or lo rarefy the air in a fom- 

■pi moo reeeiror, tliisnpparatils Is also superior 

jf-— ^^^/^ to the common alr-pnmp, na by lu aid iha 
^"TiT^ rarcticaiion can be carried on ad {nflniium. 
f-1 The receiver is placed on the Cable alid 

made in commnnlcale with the eI*"* d^- 
ihaped vessel on the lop of the tube by mean* of an iron pip« wbleb la 
provided with a ilup-cock. If the contents of llie rei-eiveraml of the Riass 
egg-shaped vessel arc equal, Ihe density of tho air la re<luced ono-hotf by 
each operation: and after repeaiinjc the opcmiion len times, li« density is 
not more than 1-Wit; and after twenty times, Ii Is noi more than l-ia.lK'j7lI 
of lu original density. In this caeo, however. It Is desirable lo place ilie 
rccclvor on a ring or dish of India-robber, instead of closInK the joint by 
means of lallow. 

This apparnias la mnch cheaper than any of the common alr-pnmpa: and 
by tho aid of 30 or 25 lbs. of morcory. all the nsnol cxpcrlmonia can be per- 
formeil, tt would bo still less expensive if made of Ruttn-perchs. If Iho 
tutw Is lon^ and larsre enouEh, water may be used Instead of mercury, and 
Iho appamtna may be employed ftir exhauatlnii Ihe air wherever It it de^irn- 
blo to make Qso of the atmospheric pressnre, or In order lo IkjH ccrBiln sub- 
I partial vacaum. — JJingltr'i PofjrfecAnie Juuma/, — jSeioitiJfc 



I 



' SCIEMTiriC DlSCOTEBr. 



JL KEW FORU OF UERCUAIAL BABOHETEB. 

H. de Cellc.1 has oxbitiitcd lo the AcadsToy of Scienn*, oT hrb. ■ nwr 
rial bnromvter, ronslruMcd nnilcr his dfmrtion. The baromaler b Ibe inM 
nienlof Torrlu>]ll, with tliu following TnodidcaLioni: let, the dlamdcT of I 
baromcnic cbamt>er Is Incrcmcd in proporlion oa it is dcelrcd to mak* 1 
instrumem mora >ensitiTe; ad, the clBlora Is rcplacvd by a horiionlal a 
tl-ia Ins. or O'S Ins. in diameter, and oT a Icnph proportionate to tin aa 
liillty of Iba laslrnment. Tho lastmoicnt has Ihe form of a sqnare. Slij 
vnrialloni or the hoinht or the Tcrtlcal column coirivpond lo coDSidOTmbl^ 
but alwnye proportional moTDmcntn or the horizontal leg. Thli nllo ii In 
yereejy as the squsrcs of the diaini>tcr«. An Indax of Iron, ptaml In tt 
bortxontal inbe, la presepd oalward while Iho pressure or lliu air is dlmlniri 
Ing, and H IcIY when the eolumn returnii. It marlia tbo minimum pn«HM 
and may be brought bacli by a macnel. M. do Cclles rlolmi tor thb iasBi 
ment Ihn throe advuntascs: Ist, of vciy (rrcat aenaldvcnosi. Sd, nconalM 
level. 3d, a minimum Index. 

ON TUE UEIGEIT OF THE ATMOSPHEItE. 

A tetter [Vom Mone. Emm. Liais, published in the CompUa Beadia (Jan- 1|^ 
1859, p. IW), iiives the rcBults of his Inqnlrlcs into (he height of the ainu»' 
plicre, u duilucod from Dliserrations on polnrization made at th« tropica 
the mmmcncement of duwn and Iho end of cwiticht. Tbo letlsr Is dal 
Sun Domlngn, liny of lllu Janeiro, Doc. 0, 1806. Ilia obscrvattnni al til 
lilara. Doc. 1st, Sd, and Sd, indlcntod that the limit of atmosphcrtc 
don was 9' 40" In piuiilng ftaip 20^ emit of ilio zenith loSO" wosi; huE at Si 
Domingo, of wlilcta Ibe lalltuilo Is 23" 8., the limit of Iho shadow pau«B oti 
33.S kilometres per mlnulc, or a47'5 kilometres hi 9' 40". From thb II 
height of the atmospbore Is csli-alatcd to be 340 kilometres, or 311 mika. 

TUE PIIONAUTOGHAFH. 

At Ihe last mooting of the British Association, the Ablw Mol^o ivad 
paper dcecrlblnt; a nuw method of repivduclnj: the hnman voice and Mhl 
sonndx In tuch a manner as to bo visible to the eye. Tbo iustrainMit b 
whirb this is c&iicted Is called ttio ptionautoj^ph, uidiaihe invuutiiNlOf < 
youDi; Frenchman. M. E. L. Scott. The phonnulograph consists of » tab 
onlocgeil St one end in the same manner as a trumpet, in order to tmreN 
tiale tho EOnnds. wbich Ore conveyed tbrough It to a thin membnuM U^n) 
strained over the other end of the Instrument. Tbts roembmoo canM 
nfflxed to K an eiaisslvcly light style or pencil, which Is pat in motion V 
every vibration produced by the action of the air upon tbe 
hind this style a hand of paper, covered with lampblack, is 
t'lock-wurk; and as this l«nd passes alone, the point of tbe style 
tho lampblack all Ibe curvilinear and icclilliicBr movements orlKlnatiax ]m 



vibrations of the membrane, and thus it produces, in its own pecuUi 
characters, a Riilbfut reproduction of the ttound. 

M. lIolEtio also exblbiied a rolleeilon of sheets of paper, on wblch wei 
self- reel stcre<l Iho aoiinds uf tho human voice, organ-pipes, etc,, to lb 
amount of Ave hundred 
BMtioa IbnoM an imdulalory cnrre, ao [isrtsctlj uk^jiuisctLy traced thai. 





BATOBAI. PBTLOeOPBT. 

in eauilj reckon the aemosphcric vibrations, especially whon It I9 
leriwla by the Jivrloilioiil inlot^enllon or a cbrunomcter. It Is 
terj rarioni to enmine tbo Toriallons which Ibc enrres atidergo wben the 
•oDOdd are the renulu of the romponcnl ports or dilTereiit hnrmony; Tor 
inalano^, a note vrith its octave, tbinl, foorth, or ^Pth, or any other eonsonnrtt 
relotloiii, as the icTcnleenlb or nineleenlh. When the souniU are vciy nearly 
in barman]', bat not In peifoci accoi^. (heir ilmnttaneoiu resonnnec pro<lui.'i!4 
boat*, and these beats are perfectif Indicated or made known to the nnlted 

Concerning lhi» inTontion, the London Lilrrary Qasetle says; "The sci- 
ence or aeoostlca has receired at the hands or M. Bcotl a means or dovclop- 
menl of Trhicb wo ran Tonn no idea at prcBeni. We can only compare hts 
invention to tbal of M. Daj^orre, which, in ita infancy, woa treated as a 
mem toy, but whicb hai now bceomo one of our most valuable scientific 
initrumcnlB of ohtervallon. The human voice ufteni certain ditncaltlcs at 
ptttenC 1 but there is little donbt that eventually the phonauloj^ph will be 
made capable of superscdio<; every Epccies of stenography, and not Only the 
wonls, hat (be very tones of oar talented speakers and actors will, by Iti aid, 
be n>gi5lered for faluro ([oacratioiu. 

OS THE TIBILATION8 OCCASIONED Blf WATERFALLS. DAMS, ETC. 

riof. Sncll, in an artide in 5iOi'miin'( Jaumai, Sept. IB.'S, in reviewing the 
■Dhject of the vibrations occMi I oned hy water fallioj; over dams, etc., says; 

This seems I0 be one of the numerous cases in which the body which 
exdlei vibrations In another, is Ibielf (brown into synchronous rlhrallon by 
rcsrlion, and then, by its own inertia, or elasticity, controls the common tato 
uf both. The sheet of water In Its descent firat produces rarefaction of Ibo 
IncloMd air by removing a port of it. The liniacdlato effect la a collapse of 
the sheet of water, as well as a msh of air in at the ends. But the inertia of 
a thick mas£ uf water will prevent Its rccuverlni; Its natural position so soon 
an If It wera thinner; hcnco the alr-miumn diviiica itself into such a. number 
of ffiSmenti. that the water and the air can adjust their movements to each 
otbrr. In a manner somowhaE like this, a stream of i^r from the llpA, driven 
aerwn the embauchuru of a flute, excites vibmiion.'i in the column of air, 
with such (Vcqnoncy that it con itself vibrato in unison with it. Dut, if tho 
Bireum I* blown more and more swiftly. Its oUsticity will at kngth be too 
irreol Ibr so slow a rate, and then the column will divide Into shorter sog- 
meiits, and tho two will conlinuo their vibisllons harmonlomily npna ■ 
biieber key. A ikilfol player can in this way, by his mere breath, produce 
six or elsht harmonic notes on the fiuto, when all (be boles anj closed. 

In one inatnneo, at Ilolyoke, Mass., wheni the oarillallona were only ciehly- 
two per minute. [ waa surprised by the creat stronwh of the currant of air, 
OS It nubod Into the opening at the end of tho dam. I could not venture 
within the pnam^ thrauf^h the pier, lest I sbonld be «wept in behind the 
sheet; norrould Island at tbo entrance of the arch, wllhonl brad ng myself, 
bir plndni; both hands on the raraen. There was. however, no allemalo 
ouiwanl blast, but only a lull, or rcs^otion of all motion; wblcfa shows tlint 
the cxreM of nir that pours In at every pulse, U eanied ont acain In somo 
other wny r and there Is no conceivalili' way for it to csi'npo, eiecpl to bo 
driven down by the fnltina water, and poured up exicmally In a l>eil of 
Amm. U bM nvrer occunwl to mo befotn, that ttM tvMuq eC 4m «»- 
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Nirent mtut bo RresUr, tbc longer Hiu Inlsrval between Uio pnlEcs. tince tba 
Mninu'tloa wicluii Ihe lube will be ipuucr nnu-Jy in tlto mllo of Uie mum 
kitervkl. 

DOVES EXPEKIMKST IJJ ACOUSTICS. 
TUb experiment conallU In rcnilering llie tone from a TibisliiiK lUapasoB 
VBry Ulsilncl, so thut It cuuld be beonl thniusti a iiuge boll, by caiuliig li to 
vibrate In & certain reUlion to a glass niuk canttiloing water. TIic lla»k 
tbouJd not be QUed, and ilio dlnposoa ibould not touch li, but bo held ln,ili« 
hand In Ibo prolonged neck of the butlooii. Tlie sound rttomed depcnili ud 
Iho relation of tlie iwo liinbi of atocl lo the neek of the Husk.- The pcrrcp- 
llon of sound is most distinct when the plane of Ibo two brancbci U In the 
axis of (be nock, and is null when the pliuio U perpcudJcular to lbs axb. 
Dove ascertained these facts wliile engaj^ in researcbes as to the question 
vbetber ibe cor, vrbich Is for a time sensible to a certain lone, becomes io- 
Mniible to ll again, as tbo Cf e docs to a giten color, when ll has for tome 
time conlempbiled It. The eye may Im said to Imbhuate itself lo oenaiu 
ctilors, as the nlfacTtiry nerves do to persistent odon. Dove's ivseartbes 
loiunicd an afflrraativc reply lo the point in question. — SiBiman'i Jounal. 

CCRJ0U3 ACOUSTIC EFFECT. 
At a recent tncellnff of Ihe Royal Institute of Architects, London, Mr. 
PnniB. wlio renovated the painting in the dome of St. Paul'F. shM he had 
TCmarked, Ttmo his experience of thnt cathedral, that he could be bcaid ilis- 
linctly Bt Ibo diHtano! of two hundred and [woniy feet, wheti ho was iinmi- 
(Ibttely under the eye of the dome. Any person standing on aputlcular pM 
bf the pavement below, at a rieht an^c, or nearly at n rieht fMm M-herv bis 
Toica would strike the roof, could hear even n whisper with the greaMit dii- 
UncmeHs; in fact, he had oflon held convertations In iliat wbt. As ba 
moved to a dllTercnl port uf the dome. Ihe person below would have lo man 
to a dllferent position, but In the same angle; but when this )>erame too 
gient, tlie voice was lost, lie had often tried the experiment, and fonnd thH 
the revertieratlons In a dome were always repeated thirty-two limes. euFtly 
corresponding wiib tbc points of the coinpass. It was Ihe ume ni tlie 
Coloasenm, London, where he had tried ll w1^ Ihe flnle, voice, and ereiv 
ncans. He had tried experlmonu In the nma way in St. Paul's, upon Itw 
level of Ibe organ, and aliove and beneatli It; and he found invariably thn 
nn sound was always best heard at the point opposite to where the vofer had 
Rrtick. It was precisely the same with the voice aseendbig as deHrnnlhiit; 
tn fact, his aiiemion liad bren called to the matter by hearing a man brio* 
ftsk another fur sixpence; he exclaimed, "Take care, he Is (Tivinc too almd 
ftnc," and the man immediately tnmod round, surprised as to when the 
TOlcc could be coming tinm. — Buildrr. 

EXrEItlUENTS OK THE SDMUIT OF IIT. BLANC, 

Borne Intercatlni; experiments on cotubustlon, sound, etc.. rcccntlv tnoiU 
«l) Ihe summit of Mt. Blanc, by PrnfesHin Tyndall and Franklaud. wcreile- 
tolled to the British Association, 1K'j9, as follows : Six candles were rhnsen 
■tChamounl. and careftilly weighed. All of them were permitted lo bura 
fbrone hour at ibeiop; and wen> oirain weluhed when we rvtumed to Cha- 
mouaL Thty were aneiwanlf penattMl vo bwm «k how bstuw. &^i«c(inc 
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_ cuidle, wblrh gave a soropwhat anomnloas rcsalt, wc fi)ant1, lo our 
•nrpiife, ibat ctio quantity coanurnvd ai tlio lup wiu, wliliin ihv Jlmlls of 
error, tbe Eume u thai I'oneumoi) at the boltum. The resuJi surpriHDd us all 
tJiu iDOre. ImuTnurh as tho ll|;bt or Ibo randleB appeared id be marh Teeblor 
al the top lliau nt the bollom of the mouutain. The explosion of a pistol 
Kiu (ciuihlj weaker at Ilia top than ai a low levol. The shortness of the 
sound was remarkable; liut tt horo no rescmlilanre to the i^ouniJ of a urackor, 
to wbirh, in at-oostic treatises. It is usually ('onjpurcd. It resembled more tlio 
•ouod pitiduced Uy cbo explosion of a eork rrom u cbiunpuguD-botlle, but it 
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hat been ^ren to a new mode of DusenlntTon direned ioimrdi 
cxamioalfon of sounds hitherto not stodicd. The anthor, Dr, Collonifui^. 
these sounds, In aae of a deceased person, with an inslmiDunt wHh 
one cKlrcmity on the pan to be auscullcd and lliu olhiT at tlie car. It tn with 
■his Instrument ibal Dr. Collontpics supposes lie is ablu to detect thBOiidcncii 
or actual death. 

He Ibuiiil (bis evidence In 1B31, In the case of a woman ottarkud with 
cholera, who waa nut believed to be dead. Examining alxinl the iicnrt with 
his dynamosrope, he disIinBllIahcd a irarkling sound, ahlcb coatlnncd even 
to Ihc wnth hour anor death. He fallowed up this trial with others, and has 
arrlrcd al the followinj; conrluBlona respecting this sound, 

1 , Alter the respiration and the beating (if the heart have eeosed at death, 
a emrkllng sound may lie heard, whieh he calls " Iwurdonntmeat." 

2. The sound continues from five to (en hours after death. 

It icnva on decreeing ftwn the ilme of death, and is last pcrcci red about 
]>raconllal and epigastric roglous. 

multa have been confirmed by observations on animals. It hence 
eontlnncs nntll the cessation of this sound has ccnscil, 
tha eusation is a poEiEive si;ni of donlh, Tlils observaium oITits a 
of dlMingoisbing klliargii from death, ns the sound doci not ecoee in 

k'spplylng the Instrnment to Iho extremity of tbo fingers, a sound of 
^ IT kirid Is licanl whli-h varies with Iho age, sen, state of health, activity 
irrepow. The crackling Is more mpld In rhildren than In adults, and still 
I than in ageS persons. It is more gentle In iroman tlinn in man oT 
le age, and the crackling sounds (" pi^lillemens" ) arc in iteneral twice 
lere is al<;o a great dlflbrenm fbr different 
9, and Ibr difll-rcnl scasotts and rllmntes. 
ular experiment made with the instramenl is to bear n fnlnt and 
c harmony whlvli is made at the exlremlly of the flngemof a man 
when awnkc there Is only a grcnl discordance in the " hoiir- 
l)r. niitlongiivti snppoies that these sounds have their (cat III 
SiSiman'i Journal. 




rSIFOIlM MrslCAI. DIAPASON. 
c inconvenience has long: been fbit in the musical world, 
?cof tbc want DrntiTiirann standnnl by which ihe pitrh nfmu- 
s, whether nseil individually or in concert, might be reimln led. 
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DISCOVERT. 

of pitch, hu bun attended vrlib crlls wblch affect the munut of mncle in Mt 

jmall dnn<^: compoaun, iRgtrumunt-mukun, bdiI ortiitj are alik« 

from thii cause, and tlio greac difference existiug between Ibo pincho (or 

diKpason», as Iboy me called) of vurious countries, or o" " 

dtlaUulimctiUi, u fluently u wiarce of umbarnueinent ir 

tlons. With a view to remody this acknowtedged &nd ffrowing exil. th»< 

Froncb Government, eomctime B|ro, appointed a comniiaaion of dinlni^tiiilii^ 

niuii to dilcaBB and mUect iaTormatioa upon llie whole queitii 

iPiult of tbdr labora liu lately appcnnd in ib« ^onttnir,in the Ebupc of ■« 

elnlntale report. Tbo oommiMlon consisted of foancen mctnbore, al 

them eminent in the world of mnsic or of Bci«iico; aa Aober, Deaptvl^ 

Llasajoiu, Meyerbeer, Rowlnl, etc. 

Any opinioni emannting ttom a. Itody of men so well quslined to Jodf^' 
upon a subject of ibia nature, muiit nocesRarily be worlby of atlontioti; 
we Ihiok a short sammBry of Ibeir report may not be oninierestiug to 
rcadors. 

Tbo report rommonPOB by BtBtlne Ibat II is rtn nndoublod tiict IbM Itie 
pasun, or pilcb, hni been steadily rislni; for al Icusl a bundred yean, oad tint' 
it Is now quite a wbole ti>nc hi^licr Ibon it was In Ibo middle of the laateot^ 
tnry. As a proof of this, we have the Inlemal evidence of tbc scorei 
Gludi, Uonsj^y, Gri'iry, and oibcrs, besliln the moro certain testimony' 
tbo orttans of the lime. Rousscan ( DieHonmirie de la lUatiqae, ankle ib 
slates that the pitch of the opera In bia time was lower than lha( of ll 
cbspel, and consequeiilJy more than a tone lower than that of the opetm 
the present day. The first question, tbcu, that nalumlly pnscnM iHolf ( 
consideration is. what were Ibe caosos wtiicb have lod to Ihii result? Voci 
isEs cbudoi fairly be charged wltli any participation in producing Ibis chang 
They screamed, it seems, even in those days, without Ibo faclUlis* 
tbom by Ibe operas of Signer Verdi. Besldui, It is manifestly 
interest of the singor that the diapason sboold be farced up — a 
which con only tend to increase bla faligne, and moke inroads up 
The InieruGts. too, of composcn arc, for many rensons, opposed 
elevation of llio pilch. They have, moreover, but lirile power of inHuondi 
an orchcatra In tbis reaped. The composer duo not fix tbo dlnpasutt- — 
«tibmils to it. It is, then, soya the rcpon, to iho instmmcntallslB und I 
instrument-makers Ibac Ihis result mu»t be attribnted. They 
who have evidently a joint lntcrc«l In ralaJDR the dbipason of the orrluMti 
Up to a certain point, the mote elovatod the pitch the greater the brllUaai 
Slid sonorliy of an liiitruinent. 

The numerous inventlona and improTcmenU which have been oAscted 
wind inatmmenta, have, mon) lluui aoylblDi;, induced the unnatnral 
which the diapason has now reached. A direct confirmation of tills 
afforded in n pnnicular Instance by a letter addresiod lo the conitniaalon I 
M. KittI, the director of the conservatory at PrHsaD, who alalcs tlial tl 
Emperor Alexander I., upon becoming proprietor of an Austrian rcginuc 
ordered new inslrumcnu lo be made for the band. The manuntctnier, 
order to luciuue Ibe brilliancy of touc, ralMxl the pitch considerably. Tt 
haviii|> produced the ilcnircd eflccl, iho example was fullowcil by other nl 
lary bands, who nil raised tluiir diapnson. 

Wllh B vlcn' of obtaining na niucb valuable Inrormalion ag possible npi 
the aulijcct. wh k-b 1^ one ofnniviTrxnl Imcrest to musical an. ibe commli<ali 
wrote la all t^a taon wlebrnlcd musical ccnuoa \a 1£.Q%land, Bel£[Diii, 
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land, Italy, and America. Almost all tho answora which they received agrca 
■n tbeir estiiaBdiin of the importance of tbe subject, and In depre<!at[ng Iha 
nndne height or the diapnsonB now in USD. Sumc of those cc 
coming as ihcy do from composers and conclnclora of 
very interesting. It would, however, occupy more space than wo can afford, 
lo attempt anythhig more than avory brief mention of one or two of the most 
Gtriking. Kclssi^rwrilee, fVom Dresden, that he bopes all Earopo will warmly 
applaud the ealablishinont uf tho commiaelon. Tho great eleTatlon of the 
pitch, in his opinion, deetroyg tlie effect and effaces the character of ancient 
muBic — of the master-piacea of Mozart, Glncfc, and Beethoven. Ferdinand 
David, Frani Ahl, and Loehner, express with equal decision their approval 
of Iho step which the French eoremment has taken. Herr Wieprechl, the 
director of the military mnsic of Fmssia, and Dr. Furlte, each forwarded able 
papers upon the aubjcct, and manifested a lively e3-inpathy with tho objoctB 
which the commission had in view. From several quarters tuning-forks, to 
■he number of twenCy-llTe, were received. Of these, Messrs. Broadwood 
sent three, which afford a striking example of the neceesity which exists in 
□nr own counciT' for some readjustment and assimllatioD of the pitches now 
in use. The hrsl la a quarter of a lone towor than that of Paris, and is used 
oxcluslvely Ibr pianorfortes destined to he employed for the accompaniments 
St vocai concerts. This, it seems, was tho pitch osed about thirty yeais ago 
by tbe Fliil harmonic Society. Tho seeond, which is higher than the Paris 
pileh, is that to which Messrs. Broadwuod ordinarily luno their instrumencs, 
OS being most likely in gonoral to be in tnno with harmoniums, flutes, etc. It 
is the diapason of instramentalists. Tbe third, still higher, is that now used 
by the Fhilharmonic Society, and, with one exception — viz., that employed 
in the band of the fielginm regiment of guides — ia tho highest wtiich the 
commission received. This latter vibrates nine hundred and eleven times In 
a second, whereas tho No. 1 of tho Messrs. Broadwood, tho lowest of all the 
tuning-forks sent in, gives only eight hundred and sixty-eight vibrations in 
the same time, This diSbronce is nearly equivalent to a semltono. 

With these and various other similar communications before them, the 
commissioners unanimDusly come to the conclusion that it was dosirable — 
flrst, that tbe diapason should be lowered; and. secondly, that when so low- 
ered, it should be taken as an invariable regulator. The dotormlnallon of 
tho particular diapason to be adopted naturally presented considerable diffl- 
cullies, and accordingly lad to some diversity of opinion. All agreed that » 
depression of more than a semitone was neither practicable nor necessary. 
One memtier alona advocated a depression of loss than a quarter of a tono. 
Uc, indeed, proposed that the alteration should at the moat extend to half a 
quarter of a tone — feadng that any greater change, coming suddenly into 
operation, might act pr^udlcially upon the trade in musical instruments, 
which Is one of the moat snccessfbl branches of French indostry. It is dif- 
Bcull, howerer, to see much force in this objection, when we consider the 
great variety which exists in the diapasons already In use throoghonlEnropo. 
in a letter addressed to the Miniater of State by the principal French Inslru- 
munt-makers, they enhirged upon the embarraaemont rcsnlting "(Vum (he 
rauiinunlly increasing olovation of the diapaBon, and from Iho variety of 
diapasons," anr] go on to request his Excellency " to put an end to this hind 
of anarcliv, and 10 render to the mnsical world a service as Important as that 
D tlie inilustriiil world by the croalion of a uniform system of 
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mnunrei." Jt [a evident fmm tlilii tliat iho tnanurnrttircn HioidscItm danM 
reicnrd wilh epprelicosion llic lontrnipliitvd ('hiuiK« of ilialmson. 

UWinBtcij, a dGprcision of » qnnrter of a lone wm fixed. Tfali, h wil 
thought, would atronl an npprcdalilo relief to TocnltKn ; >iid, " iritbtrnt In- 
irodndng too Rrcat b denuitrcmctit In establishud habits, Inilnuate ftMlf, ■• 
to speak, incognito Into the prusonra of the public. It would render the «x» 
cutlon of the nndent mactor-piDfes mora easy ; li woald luad as botit to Itu 
diapason omplojcd (In Parl») about lliirtr yean ago, — the period of IM 
pnidaction of worlis whicli liarc, for tho most pnri, reudned their pUca n 
the raptTtory, and which would ucordlntrl^ bo restored to the orieinni kkk 
dltlon of their composition andreprcsenutioD. It would klto be mure llkdjr 
to be aeceptod in other countHcs than the depre«5ion of half a tone." (n 
aKordanm with the recommi^ndiitioiu of the commlsiiion, an offldal onlor 
fatu been iaxued, establlehlng by Uw a nniform pitch to be used Inr nil ih* 
musical eafabllshmcnn of Fmncc which hare any connection with tho Ron 
eminent. This "normal diapason" !■ an A, c^vdh by a standonJ toiling 
Ibrk to be prcBerrol at the Conservatoire, which Tibntcs KTD times hi k 
■(^cond. All muxical cstabllshmcnta aathorlzed by the state most lie tmb 
vidcd with a tuning-fork, TerlBcd and oflldnlly stamped as coluotuuu ttilfe 
this iXaniard.—JimnialoflheSociftyof Art, London. 

The dinpawn adopted by tho Comjrai Sdaitifiipie held at Stntl|ninl ia IfiH 
wasIa(<i'} = SSO. This movemcnl In therefore (awards lovrcrlnti (lie ronecn 
pilcb. SoTurl gnvD as the diapason of the opera at Puri« in ISU. la^tBa^ 
Another diapason g^vcn by M. Schclblor ns Uiat of the Anuleniy of Unak 
at Parb in the same year, was 8G7-5. The scartine-pojnt will now bt 
c = 1-01033133. And tho gamut will bo as follows: — irt (C) = S^. n-ftfl. 
597 33. na' leij^GSiS. Jd U') = 0J6. kI (pi) -783. to |a')=8;0, « (f)- 
878 75, H((c")=ltm. 

Vnlfarm Sliuical Pildi in Eagltaid. — The following Is an abatnicl of lb* 
proceedings of a meeting called under the auspices of the Sorlely of Arts. 
London, Juno 3d, 18W, to consider the quoatlon of the alteration of Iht 
nnalcal pitch by the French Govenimoiit, and bow tai such alicntion wm 
likely to atfcLt musical pcrfonnances In ICnfCl'iml- The chair wo* taken by 
Dr. Whewell, of Caiubriili^e, who in hb opening remnhs said that h* h^ 
UcTed that he wan ibc lirst person who determined tbo pitch by asrertalninf 
the number of ribratlont In a second which gave purtlcnlar note*. Thin «M 
done In tho plpos of the organ at Trinity, and ml^bt be najd to bo Ibr fkut^ 
damcntal determination of the pitch in England, to far as malbrmatlfal 
dcllnlllon was concerned, Tho suliject hag recently been more pnHiiliwntly 
brought before the muslral world. In the report Issued by the ctxninMos 
appointed bj tho French GoTcrcmenl to inieslijnte this question, witb tiM 
Tiew to tho oMnbllnhmcnt of a unirorm pitch to be ado|itrd In that renntir. 
Id that report an hliilorical view of tbo qnei^ilon had been taken, and iho 
number of Tlhratlons of Tarlous notes it dlfFercnt perlodH dnrint; the lut 
oantntT and a half hod boon stated. Tho question with the commlptlon «MV. 
IVom which of Ihone varlons numbcra the selection was to lie moito. TM 
ilm qncHIion tol>e determined waf, whether It was desirable that a nntninl, 
tnuKlcat pitch should prevail ; and. secondly, whether it was pnnlblo M I*-' 
tablUh mich a uniform pitch In this country. The establishment of as 
pitch was to tic cn)V>rcc<l by ntringent IcfntI menus in Fmnce, a coHlM 
twild not ho imitated In this rounir?, Iliey had to condder wlmi 
rimn of tbeta could lie ttwd hen:, «>il wUetWr *svt ~ 
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fRtieral anderstanding among those enirngod in mnaln i^onld bo bronght to 
bear. TbcBC wero puiuta upon wliich tLoee present were well quuliRud to 
tXve opicioHB, wbicb, be wns sure, would lie listened to with inioreat and 



Letters were then rend from ^ntlcmen who were HDBblo lo attend, most 
of whom were In favor of establisbing a uniform diapoaoii. 

Professor John Donaldson {io hia letter) euggosted what be considers lo 
be a ver; Bimple standard of pitcb ; " Let a uilnmn of air, say an oi'gon 
pigie tbirtjr-two feet long, Iw put into libration or undulation, it will ba 
found to give thirty-two vlbtadong or undulations at eacb osciltotioa of the 
pendulum. Tba lenglb in tbo latitude of London belrig 3Q'13Q3 inches, eX- 
lowanee coald easllj be made for the Blight Toriation of len^ in the lower 
or higber latitadoa. If 33 feet in length = 32 vlliratioaa, then as llie vibra- 
tions are InTersely as the lengths : a IS-foot pipe = 64 — Sit. ^^128 — the 
pitch of the lowest string of a viollncelio; roiiiputln^; the vibrations or an- 
dulalions as course and recouise, the pitch adopted in Faiis by Rhvica In his 
treatiBe on harmony." 

llr. Alfred Helloii was of opinion that " there Is no doubt that the mu- 
sical pitch has liecn much elevated during the last quarter of a centui7, 
and that some disadvantttgea result thurofrom; but it may bo qaestJoned 
whether greater disadvantages would not now be caused by a resumption of 
the former pltcb, or any depression of it. ftlany of the wind iostrmnents 
now in use would be injured, and the artists put to the expense of new ones. 
Tbe prlueipal organs In Biraiin>tham, Liverpool, Bradford, and other largo 
tonus, would have to be altered at groat espouse. All pm^Iy orchestral 
perfonnancM would also lose much of Ibelr brilliancy in the loworlog of 
the Btrinired instruiacnts. Many other dieodvantaees ocenr to me, and will 
doubtless bo broujjLt to your uolico. On the other hand, I am not aware 
(writes Mr. Mellon) Ibut the proposed alteralion would benefit any persons 
except tbe singers and tbe wind instrument makers. But considering that 
mnsic is the nniverfal langua^o of Europe, it la desirable to establish a 
nnifona piteb between Entcland and tbe Continent; and I would tfaerefoi« 
tiKomnicnd that tbe pitch now in use at tbo Royal Italian Opera, Covent- 
pirdcn, Duder the direction of M. Costa, Esq., should be established as tbo 
definite limit to prevent furtlier elevation. But it must be borne in mind 
that oven this pitch cannot be maintained as an absolute rule throunhont 
on entire evening's performance; the wannlh of tho temperature and the 
Iireath of the performers would have the eftbct of sharpening the whid 
iostrnraentg, and neeessarlij' drawing tbe nat of tho orchestra with them." 

Mr. Uullah thongbt a uniform pitch was highly desirable. Of course a 
uniform pitch aspirhig to universal adoption, must be regulated eventually 
by what was eonvenienl to tho human voire. But there was a question 
whether there was any particular nombcr of vibrations per second which 
woa mora convenient than another for simplifying mnaical calcolatlona. Ha 
bad found tho number of 512 vibratlona per second for the C gave tbo sim- 
plcit serioB of numbers representing Ihe other notes, and wns very favoralJe 
for musical calculations; at the time of which he was Bpeaking, this pitch 
wns a little above some of those then in use, and a little below othais, so 
fiu' as a correct comparison could be made, for that was a difllcult matter. 
He had then with him a pocket flill of tuning-forks which he bad collcctcij, 
of Ihetn wutc alike, except those wblcli IJ&il \Kimia&4t voVa 
■OSS. He put himselE \n cowi\nvivi\ctt.to\i '«\'Ji>J«. 
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Tomllnson Knd a g;Fntlc^man who had gnven ■ great deal or a 

the subject. Mr. Tomlinson, on brini; supplied vitb one or CaKflEanl dalif 

Tour'i iiutrnmontB Tor oicaEiiriag Tlbrations, — tboSirine, — sutlnHed blmMtf' 

cult to keep al the eaino pilch, k> u lo aacennin wbal wM 513 vJbralSaMi 
pur BGcuDd; and he made certain tttDing.farK*. of which ho (Mr. Hntlab) 
hnd soca and tried bundredB, and he hod dstot (band the iligbtcst dlien^ 
ancf in tfaem, except on that morning, for the first time in bli lift. lUO 
tried two or Ibose rorlu with Iho Rreatcst care again and again ibal i 
hlK- Ho placed one or them upon a hot plaio, and ollawnl il to n 
nnlil it bocamo heated, when ho found that Ibe pitch was comlderaH^i 
lowered. This waa nothing new; but the exinordinary pan or the mac 
wna, that the Tork had never since Tecovertd Ita former pilch, and there « 
sliU lonio litUo dificrapancj between it and the forli which had not be 
bualal. Uo thought a uniform pitch woe so hiRbi; to be dc^iml that what- 
ovDr the pitch might be — whether the bighiwt ever conceived oi 
ho would vote for it for the suite ornnifonDity — tbouch ho cenoinl]' sbonid 
prufcr, and do hla IicbI Io bring about, the adoption of a pitch conoldenblf 
Itiwer than (bat at prcsont in one. 

Hmo. GoldscbmidI (Jenny Und) was of opinion that if the ] 
were adhered to, ail tbe voices would l>o more or Icsi spoiled, a 
one of the rousona why wc bod so faw rcoily e<«>d sInKors. For her owtf' 
port, (here was a considerable amount of musia tliol she could not think op 
Bin)^ng at the presont pitch i and moslc which she sung with the gi 
ease about twalre years ago, when Ilie pitch was lower, she would no 
attempt. If the raising of tbo pitch went on as il had hitherto done, th*- 
human voice wonld lose Its licaut)' and strength ; and she did not miiBldrf 
It was proper to tax Iho voice to that extent. In her opinion, Uio stondanl 
of tbe pilch ongbt to be regBlaUHi by tl>e human voice. 

M. Gotdschmidt did not suggest tbal they should adopt the French pitch 
merely because II was French, liut chiefly because it was the pilch of tbO 
Plilihurmonlc Society and of Broudwood thirty years afro. As il was adopted 
by France, why should wo not also adopt it, especially as It was llie xuod 
old pitch of olden times? 

Mr, Hullah wouid he gind to bear, from Mr, Walltcr, what woold be about , 
the expense, in round nambcrs, of lowering tlie pitch of an ur^n wonh.l 
£aO0O a qnarlcr of a tone. 

Hr. Walker, at n rough guess, should say perhaps X-W. 

Mr. Hullah could assure tlie meeting that lio woi not bigoiod to any pi 
but would volo for any npou which they couid all agree. Tbe d 
between the pitch which had l>een desii;nsted his and the Fruncb, i 
vibratkms per accond. Tbe French pitch was 513 vibnilions per ■ 
his was Sta. He thought if ti were an open question lo decide between ita' 
two plMho«, they were so noai that ft would be wise to decide In fhror of tW 
lower pilcb. He would put on record a remarkable expression wbirhwat 
used some Hmo iilnco by Sir George Smart, in reference lo this subject. IW 
■aid : " It la not the Pblloropher who baa settled Iho pitch ; God Alml|tht;r 
hBs settled Uio pitch In making tbo homan voice." 

Dr. AmoM sugftcsinl that ns inconvenience hnd been experimnsl fViws' 
the rise of the piich of the o«nn in the cniir^ of nn cvcnint'' pcrfbrmanfl^ 
its «j>panilus inij;bt be uonueclcd with tliu bollowa of the or^an rdmniitnP 
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irlih tbe oater air. and so kcoplns op ■> bloat ot cold Kir Ihrougli the 
pipe*. Iliiu prtTODtini; their expiiuioa bj lieal. 

Hr- Walker remarked, tiua the void air maal bo blown npon (he cxtprior 
of the pipca a< well bm apaa tbe interior. Morwvar, tbe IHint pipea of aa 
uiinul wore geDurally more atfocted by tba beat Ibun tliu lutcrior pipes. 

Tlio ChalrmoD said, that, witb reguil to Ur, Hullub'tf n'marka, be wonid 
u}' that evur; mathematician, al Gnt slRbt, mlt:bt haro a strong bias fn 
ftror of what Mr. Uallah called bia standanl of 512. Chiadnlr had founded 
bla arstem upon that number, and no matbcmatlclan who expressed the 
relation of musical notes in nambers, roold rail to tic strack with the advaD- 
laKe ftir such purpomia of thai kkIo, which Kn-y to the middle C 513 Tibtn- 
tliKU per Koond. That did not give A a whole number, bat ll ga-ve a |;rcat 
amoant of whole namhers, and in many ways was eonvenlont. On tha 
other hand, the nomcrical adraDtaps of tbe standard were not icnponant. 
When tbe note wax dclerroinod, they knew thai It was by tho number of 
Tibratious, whether roanied in fraction* or dpcimals, and by that muana 
lb«r coald recover tho note at any time. Therefore, ho thooKht the con- 
Tcnlences and InconTcnienrea were of another kind, and muet bo conBidered 
by practical musicians. The dlfllculty urged by one speaker, that a chani^ 
of pitch would involvo the dcstruetlon of a great body of oxlstliig inacm- 
menu, was ono which must not lie overlooked, tbonRh some of them, no 
doubt, might be modified. The olteratlonB oforgnns lo Iho new piteh would 
abo be a matter of conBldcrable cxpcoas. These were dilScnllies of t)a 
mom Imporuneo than any want of fljmmctry in numerical calculations. 
Slili, if the French system wore adopted OTcr a grcnl part of Earope, so thr 
as then wera any pereeplible difToienre between thai and 513, muBldans 
would Kain more by adopting It than malhcmBticiana wonld lose. 

A coiiimiltce, of which Dr. Amotl is Chairman, was then appointed lo 
couiidcr Ibc whole subject, and report al a faturo mccliue. 

IXTEBE8TING BALLOON VOTAGE. 
The grenlcot balloon Toyogo on record, was performed on the 1st and 2d 
of July, by Messrs. Wise, LaMounlain, Gflgor, and Hyde, — four persons,— 
who paisrd over a distance of cloven hundred and fifty mile* in nineloen 
boon, or Cnm St. Louis, Id Missouri, to Henderson, JelTursoa County, New 
York. The special oljjcct of the expeHmeat was to establish the eii»tcnc« 
of ■ constant current of air, at a high elevation, from west to east, oTcr tho 
Xonh AiDcnean continent, and, by means of It, to puss in tho balloon from 
Si. LoDi*, on the Mississippi, to a point on the Atlantic sea-board. The 
■uvniion was made from St. Louis, at 7.20 P. M.. un Iho 1st of July, and 
the coarse al Btaning was north of east. Durinf; the oighl nothing of any 
particular moment occurred, — the balluon sailing along In a nonh-cosi- 
crly dlrecllon, at a varying height above tho earth from five hundred lo 
ten Ihouiand fvct. The >ky was clear, and the Whole dome of the haaieni 
It doMTllidi by Mr. Wise as " tit up with a mellow phosphorescent liRbt. So 
remarkable wax this phosphorescent lightof tbe almosphBro, Ihat the bal- 
luon looked translucent, and looked hke ll^ht shining through oiled paper. 
\Vo foold also Icll prairie from forest, and by keeping the eye for a moment 
downward, we could see the roads, fcncci. Adds, and even houses, quiu dta- 
tinclly. at any elevation not over a mile, and even at the greatest clevs^^ 
«• Muld dlscwn pratije Aom iroodlaad, tad from wtUx. 'V^MttntK ^t« 
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baltoocd, it was rnlloirpd by a dlalanl «cbo, and even Ihl^ stn-ed as a iliAV 
ential iudcx lo hcigbi." 

Ai6 A. M., on Ibe morning ortheSd, tbe royamrs airlTcd at the sboreiil 
I>ku Erie, a llltle north of Sutidiiitky. The roane was at Qrtt h«Iil aloof 
the BOQihcro *hore or the lake; bnl b; lO.SQtho lake waa cioMed. and till 
Canada >bon reached. In anempting lo make a landing in thcTidnli 
RorheAler, N. Y., tho aeronatiw imcoantcred a bairicoile, and after b 
blown for a groat distance, ~- a part of ihe time over and tiear the Furfw 
the lake. — tbej brought np in a fciresi jti the town of Hendonon, ^lC!^teno^ 
ConntT, N. T. Non» of tho puny were aerionsly Injoiwi, but the bal' " 
wsa nearly destroyed. The entire distance traTclled, frooi St. Loaii tc 
point of laadinK. was cIctbd hundred and flfly miles, which was don 
nineteen honrs and (iny mInulPB. Ining tcit nenriy a mite per minute. TM 
longdC Journey heretofore made in a balloon was five hnndred miles, ft^ 
formed many yean ago by Mr. Green, Ibc welllinowa Knijllsh aeronaat. 

ON TBEFOItU ANDFUGBTOF rBOJECTTLES FROM RIFLED CAXSOS'. 

From a recent work on rlBcd cannon, pabllshed In Englanil by M, 
Thomaa, wa derive the foilowlng memoranda relative w ' - - 

Ihe prt^ectlles to be used in connection with this ne«' ordnuier. 

In tbe practical adaptation of ihcso new engines Of war, 11 mnsl be imM^ 
bcred that it is the gun, ralhcr than the shot, which ho* to be carefn^f 
Rtndied: bocanso, Ibr tlie production of ental Tolodiics, heavy eliai^Rt of 
powder are required, and lhi;sa a^tn demand greater ibloki 
fore greater weight — to ennble tbe gun lo withstand llie greatly ImreastC 
strain upon It. Hence, the object ta to obtain such a projectile that ll cW 
be thrown fhim a gnn of tho same wolf(h( as Ihnt whir 
shot, — bnt which shall bo, at the same time, amnch heavier mifalle. "KMt 
this," adds Mr. Thomas, "enn lie accomplished by the u.«e of cloniraled sbol 
— shot In which, while the waglil is the some as that of tbe 32 lb. shot, 
diameter Is otily that of a 9 lb. shot; and Iherefoie the sarface, upon wl 
the resistance of tba air ads, will be the lamc, or nearij the same, for iM 
heavy shot as for the lighter. 

To Bocnre the accumte Hlgbt of an olonc^led misBlle, it Is of 
necessity lo keep its axis coiiiddcnt with the line of ItsBlgbt; far. If this 
not attended to, the reslslanre of the air becomes greater, and Ui« sbol ll 
liable to turn over on its shorter axis. To maintain this coincidence, 
pn^ecCile most be made to rotate upon its axis; And Ibis rotation can oalf 
be obtained by means of tho tnm or twist it acqnlres during Its eontmlM^ 
passage along tbe rifled grooves oftbegun'B Inrrol. Again, ai ihlsnMai' 
varies according to tbe Icagth of tbe mm given, it becomea of prlnuiij 
portanee lo determine accnratcly bow much the mm ehontd be, and wiMi 
tt should bo the aamo or dUTorent. according to the cannon or the pi^ec 
requind. Mr. Thomas, who has paid Dspcda^ attsntion l« this qneatki^ 
states that the lonelbi of tnni now In use vary between that of the EnflcH 
tfflllet, which has one mm bi seventy-eight inches, and ibose adopted b, 
tiajat Jorop and Mr. Whltworth, whici are, respectively, one In twcnly-fbBf 
and one in twenty inches. lie points onl that this remarkabli.- ilispariiy 
ariBei, In a groat measure, from the difference In the shnpes of the lintleli; 
and sums np bis whole investigation with two |{eneral conduilonit — lirstf 
■bu Ibfl ralocflj of roiatloD, OT, bk oQiuit<iia*,^b& ainntvAM* wn,a 
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be incteascd, proportionHlly, witli any Increase In the Isn^h of the projec- 
tile; unil, eeuindly, liml it is not advisable Ihat tlio pixyectile sliould, ia 
length, exeoeiS the tripio of its diaraeter. 

Another question of fp-eat Importance to be satlsfncEorfly determined is, 
wlielher the varying aizo of the projectile prodares a eimilar effect npon tlie 
turn of tha grooves of a rifled cmnnon. No*, this cuntiol be asparlalinNl 
befun^and by theory, but depends entirely upon experiment, aad on experi- 
ment aJonc. It is true, that where Iho shot differ only in their dlamelura, a 
law may be readily laid down; where, boweTcr, they differ bolh in firm and 
ictiylit. a laborioua series of oxpoLimenta ratiEl be made before any definilo 
priuciples can be enounced. Here, as in so many branches of the (;teat sub- 
ject of gunnery, no clear Tlews appear hitherto to have been held or pub- 
lished; hence, Mr, Tbomos has been compelled to examine into and to 
Flate all the bcaringa of the case with great mimitencKS. It would bo impoa- 
Bible, in this place, to follow hira through all his reasonings; but we may 
notice, generally, that the retarding effect of the air, for shot differing in 
size, bat of the lamcfnrm and density, would appear to be nearli/astbe square 
roots of (heir diaineters. 

Havlnc disrosscd these matters as l^illy an posi^ihle, Mr. Thomas goes on 
to dcsnihe, with equal minuteneea, the diffcrfnt forms of projectiles a<tviaa- 
lile under different circum statins. Wo cannot onlor hero Into these details; 
hot we may stale the KOnora! principles at which ho has arrived, oiperimen- 
tfllly. Thus, he stales that (he necessary quail tl cations fi 
projectile are: 1. That It should possesE a eertain definite density 
iiit^uni the fp^ntest possible ranice. 3. That it should completely All the 
bore, 80 that its axle should coincide exactly with it. 3. That its centre of 
grsvlly should be thrown well forward, in order that the axis on which it 
rotates should be, practically, a tangent to the line of lis flight. And, 4. 
TliHt its form sboald be aach as lo expose it to the least possible resistance 
from Ibe air. Laally, be shows thnt solid iron unexpandln$( shot can never 
really prodaco the results attainable by compound shot, liecause in their 
case space must always be allowed for their wlodaQie, for the fouling of the 
bore, and for the contraction of the gan itself, when heated by repeated 

Mr. Thomas remarks, that it has generally been hitherto held that, on 
firin|r, the whole of the powder is at once converted Into an dastic fluid, and 
ihnt the ball is expelled by the gradual expansion of this fluid. The result, 
hiiHCTCr, of many interestinft esporimcnts made by him, appear to show that, 
lH.'.-idoa the ordinary explosive property of gunpowder, there resides in It a pe- 
culiar force, which (forwant of a better name) Mr. Thomas has termed iiapal- 
tine : and that owing to this, large itfuns arc much more liable to bunt than 
smaller ones. It la no leas' certain that, with a finely granulated powder, a 
com puratively short gun may be safely used, — such tribes as the Afghana, 
on the other hand, who manufacture a powder ranch inferior to ours, being 
impelled lo use gnna of a length apparently alio^iher disproportionate, 
witl) the simple object of completely igniting the powder. 

i 

^■K Pellkan, a Russian, has made some rurionii observations npon the con- 
^^Diu supposed to be produced by the wind of pftssVtv?" baWv.. TH-t.^.a-v 
piled to liie committee oa anlllerv of St. PetetBhutR, atii 1m.v\iu& dWuNSwA. 
17 
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•ome pieces of large rnlihrp, had k mocliinn wjiijpiirted for mnmirlnj; 
forrai cxeltol by iho wind of liulU passing M rurioui dIsMnivs. "~ 
DbiAtned'wore ranRlnntl)' ilio same. At Ihe illiluice of tlirea inrdn, a p 
ItiK bolt pToi1iii«d ntii liio sliehiBBt effccl. The coiidusioDB dedaccd bf 
TeHkao HTc: 1. A pmjectllc pnssini; voiy dose to any olijoct cxordic* i 
on in«iiml>><'>iiit Influence upon it. 2. Tbnl wbnC is called the irtiid of (bt 
bull, l!Vl^n with a full chut^ of powdcir, has Ht triUing a force as lo be iJl«*< 
IialilH of dclennining any lesiiin. 

LUKAR TIDE OPON LAKE UICDIGAJf. 

At a Tnoetintc of tbo Chicngo Ilistorjpal Society, NoTeinbor 30th, ISJS, Ool 
Graham, U. S. A., Btuted, ob the result of a lonj; and carcfnllj o 
8cr!«s of obsertatkin!!, liis dlscovoiT of a lunar tidal wave upon I^ke Uickt* 
ipin. From the compatativcly small area of tlie body of water acted nptNl 
by ibe lannr inauencte, the coordinate of alilindo could not be but tnalL! 
Thia clreuinstaiia!, added to that of Ihs almost coDamnc diHturbance of titt 
Uko BBrfaco bv wlnils, rendors this coordinate of altitude incasnisMe ooff 
Id calm Roathnr, and irhun the moou is in iviijnnctiun with or in oppochka 
to tlio sun, At such times iti average )e about Iwo-tcntlu of aftwli at tag 
two and ooe-hulf indies. 
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OS TUU STBKNGTU AMD TENACIrr OF GLASS. 

' A series of Interesting cxpeilmentn have been recently made in Enslui' 
on tlio Itrcnglb and tenacity of Blass. By tearing imls 
nsnndcT, the following mean results of tenacity persqnare Inch, exprcMcd 
ponnds, wore obtained: Flint glass, 2,413i green glass, 2.9i>fl; crown. 3.Mt, 
The cxpciHoicnla on the rcslslanco oflered by glass to a crnsblng Tons, 
made upon smnll cubes and cylinders, crushed between parallel ttec 
fares, by inenni of a Iflvor— the forcu omploywl lieing safflcioni to induc« : 
fitm to a fine powder. The results, e:cpresMit in pounds, were as fbUows: 
TUnt glass, 19.1in: green glass, 20.20U ; crown, 21,867. 

BLASTING wrrn cck-coiton. 
It is gei;erally said that gun-culton pnxluces Ihtve limes the ctTeci of gun- 
powder; but military cngincaTB aver that the effl>cl which tbo exploilon of a 
tvrlola quantity of gun-cotton will prodncc. can never bo exaetiy torrlold. 
^j flfta eiMloii Is \erf stron^y compreued «\iui tbn lAKtfK «^b^ ta w^ 
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Id Ii, Ihc cffccl wlileh It pnxlucca la Teiy p^al ; hut if it )a nt all loose, it U 
math tcu otDoictoiu Ihui pinpawcicr. ir a fbw pounds or powder explode 
in a room, the deVHSuiioa mosl tiecoatiiril; bo grcnl; but iTtlic aaiaenci^t 
uf l^n-i-uttun [BHivwn loosely on iho floor and tlieii Ignited, a auddon "puff" 
lakca place, but Ihc artidcs In the room are nnliijarud. The Austrian Gor- 
cmmml baa cxpclid«l a threat deal or lime and much moiicf in tDDkinj; 
txpprinienui bat it It iteginuias lo discover thnt powder Is prelbrablc to 
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The bi-f ulphide of carbon is flrsl poured inio the sliell, and then BmBl! liiis 
of pho^pbonu arc dropped In; (he mouth of the shell is ihc^n cloaed with n 
ojrk, putl.T projcctia^c, like tbe rork in a wlne-bollK The Bbcll nuv llicn 
be Inld on ranvag, or other combustible matter; and In ulMut Kn mlnules, 
(he fermi-nlatloa of the mixture will fbrce Its vay through tbe pons of the 
cork.and, meelinE tbeoxyiren oflbo atmospherr. willbei^mo ignited, — Iho 
corV itclinc like Iha vick of n cundlc, and the llcjnar unilcmeilh feeding il. 
A leadpii shell thus chared, and adapted to a military rifle, Hill ecntlnne to 
bum for ten Tnlnules with an intense Qame, which cannot be extinguished 
by witter. ~ Xomlan lUfeli. Mayoiiw. 
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ON TUE FKEEZIXG-rOIST OF WATER IS CAnLLABV TUBES, 



ly years ago, M. Donnd showed thai water enclosed In nurow lubca 
itanee ca)>abIo of bein[r wcilc^l up by il, might be rabx'd to n tern- 
nmsiderably abore 213° wllbout boiling. Ur. U. C. Sorby, In a 
noiii eommunicatod to the London, EitinbnrRh, and Dublin Flalini^ltkal 
Maijoiiar. eoinpletes Ihese researches by showint; that in eapillary tubes tba 
tempcmluro of water may be lowered for IkIow 32° wllbanl IteetlnK, erun 
when the Inhcs arc shaken. In tubes of fVom ^Jg or ^J^ Inches In diame- 
icr, tbo water may lie minced to S'' Fob., without freednK, prorided it b« not 
In conlnct wlih ice. Thoao expcrimonu go to show that these phenomena 
uo cannol by the adhesion of tli« water to the walls of the tube ioterCulllg 
with lu cfaauge uf state. 
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ON THE NATURE OF THE SIMPLE BODIES. 

The Comptes Itendus for December 1858, contains a long memoir, by Des- 
pretz, on his researches to ascertain whether certain of the soK^lled elements 
are decomposable. His laborious and careftil investigations have led to no 
decomposition ; and he announces the conclusion, that the substances called 
elementary are really elementary, or incapable of decomposition. The author 
should have added, that they were not decomposable by the methods he 
used, for it is not probable that there is nothing more to be done in this 
branch of research* His process consists in submitting the element — cad* 
mium, for example — to the physical and chemical reagents ordixuirily em- 
ployed in analysis. He transforms it into an oxide, then into salts of all 
kinds; decomposes these salts by chemical and galvanic methods; precipi- 
tates the metal at one time at the positive pole, another at the negative; 
examines the crystalline form ; turns it again into salts, which he decom- 
poses; vaporizes the metal by means of the pile; and thus causes an element 
to pass through a great number of different states, and still arrives at the 
same element. While rendering justice to the zeal and patience of Mr. 
Despretz, we have to regret that these good qualities have been here wasted; 
for the researches would be a hinderance to the progress of science, if taken 
seriously. 

Dumas took upon himself the refutation of M. Despretz, and brought to 
the subject his well-known ability. He prefaced his remarks by presenting 
the following table, which exhibits an interesting relation between the equiv- 
alents of certain simple and compound bodies. 

Flip CI 35 5 Br 80 I 127 ) Difference 6. 
N 14 Ph 31 As 76 Sb 122 J A^i°«re»ce6. 

Mg 12-25 Ca 20 Sp 4375 Ba 68-5 Pb 103-5 \ ruffUr-.^^^ a 
O 8 S 16 Se 39 75 Te 64 5 08 99 5 J ^J°erence 4. 

Ammonium 18 Methylamine 32 Ethylaminc 46 Propylamine 60, etc. ) r..« « 
MethyliumlS Etliylimn 29 Propylium 43 ButyJium 57, etc. | ^"i- «• 

As this relation suggests a doubt as to the elements being simple, Dumas 
took occasion to express his opinion on this important question. 

Since the radicals (elements) in mineral chemistry present the same gen- 
eral relations as those in organic, he believes there is reason for bringing the 
/iro branches more closely together tbaiv \r \x.&\wsXVy ^ow^. 'SSI^ q»xv ^^sicssvsv- 
Jjoso the latter, and there is no proot i\ia.t ^^ m«:j woK. ^«i<i»xK^«aRi \>aa 
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i«r. The fbltowlns ate tho MitduafDns In hl> memair, which will toon 
be published. 

1. The compunnde wlilrh tho Ibree kini:i!o(ns offur for oar study, nre rc- 
duued by anulysls to a oenain numliiT of rmlk-nlM wliich mar be )^apcd In 
nararal Dtmillci. 3. Tiic rbarni'tDniorthcec rumilice hIiow inuonteitablc nnnl- 
0|;ica. 3. Hut ibo rodicab of mlncnil i-licmblry dtfTer from .the Othfira bi Ilil«i 
tbnt ir tbej are ramponnd, Ibcy bnVo a dosroe or itnbillty bo grvU thai do 
Icnowa tOieOK arc CHpable of piDducinic jlocamposhlon. 4. Tho uii>lo)ty 
authorizes the inqulty wlicthcr tho formor may not be Liim pound as well o> 
rho Inner. 5. It I» nnnBOiy id odd ilutt tho unaJo^y giynt, at no lltjlit as lo 
the mcitaa of rousint; thifl decompotiilioD, and if uvcr to be lealiied, U will 
be by methods or forces ynt aiisii«|Hirtcd. 

To tlicw remarks of Damns, Despretx gnb3«[iu>nCly n-plisd la bla turn, 
crltidxlns Iha Ideas of Dumiu on Ibo nutty of mutter. According to him, 
there Ik not ■ anlHcient snaioKy between the mdlcala of organic chamlalry 
and the simple boillcs of minumi i:heinistry. The tlrst are dorotnposvd by 
beat, and ronvertod by oxyiten into water and carbonic acid. These orgnnic 
compouodi ilioi disunited con never be ofcain racomposed. It it well under- 
■loo<l lo he quite otbcrwue In respeet to the elements of mincnd cbcmisiiy. 
Fnkm Ibia M- DoapretB conclndrid that there Is not only no analogy, bat 
that Ibeiv is a complete conlmrlety, between the elements aC ori^ntilc and 
inorptnlc chemistry; Id a word, as far as he can discern, science furnishes 
no jnillcatlon favoring; alielicf In the decomposition oflhe tKHllesconsidemd 
simple, even by the aid of new forces. On the contrary, he thinha bo hoi 
dnmonitiKled that the metals and mctnlloldEi are simple bodies. We have 
•Inadi' seen by what procHsaEs he ihlnha he bus arrived at this eonelBsion; 
be retnmi lo the sul^eet now to show In what reapccts his esperirnvnls nre 
new, and says: "At! chemists have l^tilied Iron and plntinnm to awhile 
beat, but no chemist, lo our knowlcdi^e, has Itmiled these metuls in a bar- 
ometric vaciuim ftir the purpose of ascertaining whether any gas was 
dbenfEaiieil ; and this Is my experiment." 

'* NoibinK is discnpaccd under the actloti oT heat, or of a spark tram k 
powerful Induction Bppamtas. This neftatlveresnlt Isof a naluro to nsinnlsh 
ihri pullsiuu of the theory o( Dr. Prout, if any exist. According lo this 
hriwihests, Irou should retain about BD.Doa and pliilnam 900,000 voluows of 
Jiydtotnm gas condensed into only one volume. How can wo suppoeo tbnt 
a eomlensed gu conid resist the lest to which bron and platinum ttn sub- 
jected In m>- experiment? Is there a sln|;le fact in physics and In cbeiuistry 
which aiilliorizes such a supposition? In my process, (be dlaeugaii^cmcnt oT 
one-twenllelh of a CQblc centimetre of go* would hnvo been tcudlly uppny 
ciatile. To thia sHtiht weight the most dollcula chumicul balances would 
bBTc been lasensible." 

Tho reply of Dnmoa \t briefly as follows: "I demand of H. Dwpreti 
why he expects the metals to tv«olve themselres Into gas? why Is It iicces' 
sary that the primary elements of bodies should he Kaseons? As regards 
the analogies between organic and Inorganic chemistry, which uro dctiicd 
by M. Dvsprcii, I ask where h the chemist who would not unfie in one 
KTOup cyonojjen niii! chlorine, tuoinluc and Iodine? Where are the dilfur- 
cnc^» l>.-nv.<.i, (1,..<,. i«v. f,,i- .,r ^liiisumces? Do they not blend In all llielr 
dicmienl iiilliiliic.-. ,' ii<H^ in>[ liic. luialoxy lietwecn them extend oven wn 
UtaUanty f>( iMomi.- luiiuJt.-? li 14 ime. cyanoi:M\ has ^wen ftceow^cniiV, 

)ioiii|irKitioii; but Iw! \% ^fz-nAt vriWais.'B^ 4 
IT ^ 



198 ANNUAL OP SCIESTIFIO DISCOVERT. 

iTliQ hrJievoa that tlic dUmrcr; of cjnnoKen tliil not BuepM. iloabta to iM 
inlu>lBor tliemlut". ■iL"l tu (iuy Lu-unc liiinwlf, mi Hib iiHmrcorrUluniw." 

"I* niK ibeNunu tlii' cbsd with BUimoninni niul ilio nulii'uliiuf itieellivn? 
IVt tint HMM ndluls ranilib oxldca, i^hlorhJe*. «alpbiircM ? Do not thai 
»a1i1«, Moilutt the part o( lnum, rcicmblu poiiuaa miU mnU so atninel; m 
fwa tci mislead? Hare vn. nul In tliu (.'otnlimalion of iIimc milii-nlB cba 
puiiie (.VBluin us in inurKunlc cbemUtrj 7 Who is the cbviuUt to wl>om Ibcia 
(lisooverlGS, sacrcedinK one npon uialhor, bnve not inKgeetcd doabtt ooci- 
ecrning the natare of metals 7 " 

" III a word, tlto cflbru of niodcm diomlals, fbr forty year*, bnre rcanltot 
In proving that ormnic chemtalrj In mule np of sabalsnces wbirb are luli- 
Jcct to rhe very some Iqwb wllb which Lavoisier eDchnlneri InarKanio 6b«i» 
Ulrv, and SDlHirdtnaled to tho same wheme through all iw produuta. ll wo* 
Lnvolsilcr, who, In tradng out (ho rotite for at to follow, mom than levenij 
yuan una, dcflncd organic chemisir}' aa the i-henilatr)' of compound radiaili, 
and tnlnural cbomlslry the chuniistrf of anderonipoeable niliitils." 

Lluiniu then runited, one afler aiiotlicr, the tnca brought forwnrd by Dol^ 
pracz In proorof hia tIcwei. "If M. Denpreiz tUluka that by dlstJlUns hkp- 
mry, xinr^, or Mdtniuin, thene substances can lie derompoied, ho (btitm 
that nlcbGRilBta and the orta long ago threw light on tbis p<dnL If he com* 
pounds with the decompoBitfon of d single body the analyses of m intxttu% 
I K'Sret It, hat I remnln ronvlnced thai then: Is not the sllght^t ronneriioK 
bolwcon the BucccBalva separations and the decomposition of siniplu borllesi 
thni tlicre ts nothlni; In common bclvcen those ronunate ronccntnilionf n 
wlilcb WB owo IbB discovery of lodino.nidmiuin, selenium, ant 
■ pbiloKopliicnl discui«slon conremitig the principle of the 
tflf." Dnmos farther enma np with the following rondnsions 
to mo mom and mora probable that the eqnlvalents of elmple liodlca ■■■ 
RluItilitcB of the same nnit. 2. That the radicals of mineral cbcmiatiy t«> 
have ir\ the same way as the radicals of ortcnnic cheml.^tiy. 3. Thai It ~ 
impo<<Blb]o to prove that twdlcs reputed simplB ats undprompocable. 
Tliat if, crcn at the present time, simply by employing Ibrcea and tacn 
alrendy known, It Is easy to contrive pniceswa mom powerful than tboW 
whii'li M. Despreli hns cmp]o>'ed fbr the pnrposo of ocoompllsblnR tfak- 
dfli-om position, 1 recTird it a« my duty lo nfflrm anew ihni, in my oplako^ 
IheM profiHuie!, tlmnuh more mtlonni, will nul probably lie more cttbctttA 
— Silb'man'l Jounml, A"ds. 81 uud ffi — CorrupoKlaKt <jf M. Hicldia. 

UNITABT KOTATIOS TS CHEHISTHY. 

Tha so>ca1led system of "Unitary Notation" In Chpmisttr, whli^ k 
ado|itud iind taught at the present time by llic younnur school of t-hemi 
in Gtral Brlinin, — viz., Dr, Odlintc, of Guy'i Honpiial, Prof. Brodie, 
Oxford, Prof. Williunson, of the Univcnlty of London, and olhen, 
■1st* tnainly in doubling the atomic wci|;hts of ten of the 
vis., oxyffcn, sulphur, selenium, tellium, carbon, boron, silicon, 
lilnnhim, and tin. Those wlio are arquninled with Chumistry, will 

uamlier of compounds which arc thus sffeeiod. VU 

Milter tha old system was rcuanlnl an u cumpouiid uf one <M 

".WW of oxygen. Is now tTtrnrdod ns havini: two of hydrofteti kad 

Im atomic numiicr lis IB, hu.ti.o4 of Q, Nitric acid, wboM 

'*«fflt':i .VUsilO. i;t lu bo Siii.l. "VU-: i\uii«s o( v\i«i cma^loiieB 



vis., oxyffcn, sulphc 
lilaninm, and tin. 1 

^^^l^^^kvilitcr tha old 
^^^^HatoM of oxyg 




I also disnecd. Tlie ftcld or Ibc »alt ts to be regarJud as milling 
dinTtlr Willi ilie luvlul, tiiid nut wiib its OKido, n<x*onliiiK lu tlia uM nfstuui, 
— (be oxgr^n oribe oniile beian icfcrmJ to thu ndd. Tbiie nltrule af silvur. 
ou tlie Dill tftW-m, wu wriltcD NOs + A^O; hut, nvcording to tbo now »>-«- 
ni, ibc DieuJ tskcs lb« plik<:<i uf the byilroguu iu tlie iK-id, imj ll 
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THE IKFLDENCE OF PBESSUIiE ON t'HEUICAL AFFDJITT. — BY 
D&. UyrUAlt MEVtUt. 
In tbe Cwcirth Tolumo of Pon^ntlarlTB Annalen, tbcre is n note by Bnblnel, 
whii^h rontoins Che propmol to uae, as u measure of I'btinicul sffiiilt?, ttie 
lirciiaDn; whicb & pa grencntled by chemical dticutn position must atlBin In 
order ihat tbe decomposllion msy cease. Tbc autbor BUtes Ibat for line anil 
tulpbnric acid tbe limit Is reucbed wben lor 0' C, the pressure of the libenited 
hyJro^n amonnca to thirteen almosphcree; at 23" C., on tbe conirury, tbls 
pressnro exceeds Ibe height of (hlrty-three utmospbcres. 

ExpeiimBniB wblcb 1 hare made In Prof. Wertber's luboroiory do not a^rce 
with ibFSB statements. Witb tbe most varied sltHiinlis of colphuric ftciil, 
even In the pnscnca of larRC qoanlitieB ordiflcrent sulphates, and by tbe use 
of citric and acetic acids, the presAun: of the hydro^n llberalod by xinc tnc 
exceeds ibe limits lElven by Babincl. The reason of this appears lu lie In 
tbe fact, (bat Bablnet used copper vesjeb closed by a cock, while 1 used scaled 
glast lubes. 

Tbe decomposition appears, however, to allnln a limit; at any rate, the 
liquid, cTcn witb excess of aine, has still a strong; acid refti'lion aRer elnnd- 
Ihj* fbr months. But what the maximiim of ibis pressure may be, I have 
Dot been able lo determine. Inasmuch as the only inbex I could obtain which 
would stand Ibc pressure were too narrow lo allow a mananieter to be Inlro- 
dnccd. Tbo greulcst pressure whirb I observed directly at the manometor 
IS lixty.sis atmospberea. The acid ranslsted of one volume SliiOi, and 
DCS of UsO; Ihe temperature was IPC Tbe lube exploded 
T observini; this press are. — Pogyouioi'/"* Annalai, vol. dv., p. 



■BRR OBSERVATIONS ON THE ALLOTItOPrC MODIFICATIONS OF 
UtTUEN, AND ON THE COJU-OLND KATUUE OF CULUIUNU, BKO- 

J!E, ETf, 

le firilowlDir remarks on the above subject, were addressed aB a letter by 
9 Professor Puruduy, and by bim rommuuieated lo 

^. S. and D. Pha. Hag., xvl., 178: 
9 Imi six months I have been busily workinc on oxypcen, and tinlter 
nul to have quite In vain maltreated my old favoriio; for I think I 
w prove the correctness of thai old Idea of mine, ihal ibcro an: two 
>r ailoiiioplc modiflcBtions of ncllre oxygen, standing lo each other 

e relation uf + lo— ; (.«., ibal there la a poslllvcly active and a ncga- 

Ijr autirp oxygen, — an ozone and an anlo^ione. whii-b. on bolnif brouebt 

r, neacrslixu cncb olhcr Inlo common or Innclii-e uxyKun, accunling 



n l+U) + (— U)-^ O. Al pi 



It 1 ■'< 



self lo Kcncral 



tn»»: but a lull detail will, be fora Ion);, be imtiUthcd In Ike TntMM- 
IhriAirtiy^JftiiiM. ~~ 
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Oioiii«;d oxyfjen, as produced tVom cotninon oxj-bmi by I: 
Bpvk or phoapboros, is iilentlctil with ibal conuiincd In ■ nan 
Compounda, (be principal onof or which are ihe oxiilea of I 
mctuli, the peroxides of mnnftancsc, Ivitd, robsli, nickel, unil blsmath; per- 
manifinic, tbromlc, and riLmidtc ocldn, and even the pcmicldcs or Imo uid 
oop;>er may bp numberod Hmonj: Itii^m. 

The whole of the oxyycn of [lie oxides of [be prectoiu metal* e 
the oionte nalo, wliihii in the rest of the oxy-eomponmls iiRiacd, only pin 
. of their oxygen 1b In that cuiidlllon, I vol! llial oxygen nccnllvely-acilve 
otOTit par exfrOeair, and fcivc It tlic Aipn — U. on aci'onnt of its elcclroiniKlTS 
bearing. Ttiua;;b goaerally disltidiaed to coin new icrms, 1 ibiiili it ronvon- 
lent lo denominate Ibo u-lioie clasa or the oxy-compoundi containinfl — U 
"oiooidii." Tbura 13 auotbcr leas nnmofDna series of oxy-compounil* In 
wbich part oT tbcir oxyeen exUts in an opposite active slate, 1. 1, a> 
W antozono, whcrrfore I bare christened them "antoionids." This cli 
composed of llie peroxides of liydrofKn, barlnm, «lrontlum, and Ihe it 
the alluiilno metals; and on this occasion I must not omll to add, thatirlinl 
I have hllberto called oxonixod oil of mrpentino, ether, etc.. contain Ihdr 
■«ilve oxygen in the + U stale, and belong therefore to the c 
"ai.toionJds." 

Kow, on britifdng together, nndcr proper circamvEances, any oionld with 
■ny antownid. rerlprocnl cataiyals rcflulls: the — O of the one and the + U 
of the other neuirnlizint; ench other Into O, which, at Buch, cannot be 
lelained by the RtjlHianccg with wlilcb It bad been prertoosly asBoclatcd ta 
the — U or + O condition. Tbc proximate cause of tlie mntnal catal/siiuf 
to many oxy-com pounds, depends ihcrcfors upon the opposite states of iha 
nctite o.xyjton coninined in those compounds. 

1 will now eWe some details on the sulfject. 

1. Free oioniied oxyBen -=(—<!), bih! peroxide of bydrtjeon^ HO + 
{+0), or peroxide of barium -= ItnO + (+^). ibolatiariiiitpenddil In waM. ' 
on being shaken logciher. destroy ench other, nO + (+Ot or DaO + l+O] 
being rertucHl to HO or IJnO, nnd +Uund — U tmnsflirmBd inloO. 

2. Aqncous parmansBnlc ncid ^ HniOi + S ( — U), or n solslion of per- 
raauitnnate of potnsb mixed with some dilute nitric ar'<l. Is almost iiutanta- 
neonsiy discolored by peroxide of hydroaen or peroxide of liarium; Itia 
nitrate of the protoxide of tnaoRancsc Iwlnj; formed in llie nrst case, and im 
the second, besides this salt, the nitrote of baryta. It is hardly neeessBrr to 
•lato, that In both cases the — O of Ihe pennan^nic acid and tbq -t- U uT 
the peroxide of hydrogen or bnrinm are disengnfted a^ O. 

3. An aqueous solution of chromic acid containing some nitric a 
pbnric acid and peroxide of hydrO)^n, are rapidly transfonned Into tiM 
Bllrato or sntphate of oxide of chromium, HO, and Inactive oxyitcn. wblcb 
tsof conntc dIsengnpKl. A solatlon of chromic acid mixed with m 
(icM and BnOi, itivcs n similar rc-"nh, — nltraie of buiTta and oxide of chio- 
Dthin briiiK; fiwrnel, and O dlscnengcd, 

4. If yon odd to a mixtnra of any peroxide salt of iinn and the rod ft 
of putimsluui (holh sabeEances disrolved in water) some 

«xide of byUroycn, Fru-ssUn bine will be thrown down and inaciliv oxyiien 
Aw. On introducing into a mixiuiB at u\VTo,\n «t v " ~ ~ ' 
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(lie f.mv'r^iiiii vaTKirfl of poluiiiuin the pCTOxMo of hsrinm, a Flmilor 

; ! ■Ijii hlur, nilrnu' oriiiuyrn, Cit., licliii; ftinnwi, ami 

I. .1- from iIh'W liuriH it appeam Mint, amlcrnrtHiii 

' iriron mid ll070rDuO:un-i«palil«urcauIfxliis 

I !lO. i>rll<iOiin<IO. 

In.; r iTi.iiib (IP iim-'iiinc««, I1iO« or MnOinru boIhWb In fltronfc italic 

. .1; ouw. If >on iul.| tn "nrli n Hiliitinn HOi or ilHOt, the pcroxidn wllMw 

' lu.-nl to BO or UnO, ami PbOorMnU, inaotlTe oxygen beini; dlnnigiilied. 

C. It la « wen-known EM, ibu I1ic oxide of *ilvcr = A$ (— U|, or the 
P'jrosido of that metal ^ Ag ( — U)i, and the peroxide oT hyclrogep » 
nO + l+tJI, ralnlyw carb other Into melalllc silrer, water, and Inactiire 
oxygen. Other ozonltls, snth as P'lO + ( — U) or MnO + ( — 0), on liolnK 
brongbl in contAct wltli ll0 + (+O), ore Iminronnccl into PbO or MiiO. 
IKt ami O. Soir ibe pvraxtOo of barium = BhO + (+ p), aru like HO + 
IH-U). If .von pour water upon an Intimate mixture of AcO, or AgO* anil 
BiiO:. a lively dlMnKamtnenl of Inactive ox.VKGn will onsue, AgO, AgOi aiiJ 
BaUt l>uint[ redneed to ntclallic diver and hnryla. In eoneludin): the lint 
pan of my letter. I lnu!<t not omll to «tiUe the irencral fact, tliut llio oxyucn 
(lij>en:'al:eiil In all ratal of rociprociU tmlalyEis of oxy-compounda, Ijcliare* in 
erery twpecc like InaclivQ oxygeiL. 

There is another >et of ebeiiiieal phenomena, in my opinion cloaoiy con- 
twu'leJ with the polar »taieg of the active oxygon eotiialncd In (he two ojipo- 
ilu ctataei of pcraxidea. Il It known thiit a certain number of oxy-com- 
poonib, Ibr initanco, Iho pcroxiilea of manganese, lead, nickel, coliult, 
Uiitmih. illrer, and alito pennanssnie, chromic, and vanadlc adda. lUmliifa 
villi murialle add chlorine, whilst another net, saclj as the pcroxidea of 
liaHiiin,,slmiitJDiD. potaseinm, etc.. ate net capable of eliminating chlDt^na 
either out of the aaid achl or any other chlorid. Tbb wcond claas of oxy- 
cotnpound* pradacci, howcTcr. with muriatic acid, the peroxide of hydro- 
>; aiul It Is qiUie Impouiblc In any way to obtain from the tint elass of 
IM pcroxhict BOa, or from the iecond chlorine. 

'^'--I are aware that, from reasons of analog, I do not belicre In the doe- 
of chlorine, hrominc, eK.. boini! simple iMdiea. but consider liiose 
ntMtancea as oxy-ivm pounds, analoi^us to the peroxides of man^nese. 
leiul. etc, ill other terma, as "ownlda." Cblorioe b. theroforo, to me tlie 
peroxide of murium = MiiO + (—0|, hydrochloric add = MiiO + HO. and, 
ai already montinncd, Ibe peroxldoof barium => BuO + ( + U), iLalofLydto- 
cen= HO + I + U), and the peroxide of mantnne»e = MnO + (— U). PnJ- 
■TwIInK from iliese suppositions, it is ("ery easy to account Ibr tlio dIBbrent 
wiiy In wtilch the two sets of peroxides are acted upon by muriatic acid. 

Fnini mtMina as yet entirely nnknowa to us. HO can bo cbcmlcaUy nsto- 
liaiLv] only with -I- If, and with no other modlflcation of oxynen, to const!- 
(utu what la called the peroxide of hydroi^n; and inn similar way UuO(the 
hypoibelleati)' anhydrous muriatic add of older times) ie capable of being 
united only to — U, to brm llie so-called dilorlno which I denominate per- 
oxide uf mnrliim. If we raa*e MnO +■ HO to rrib-E npon BnO -I- (-f- (J), 
UuDnnltcawuh UuO, and UO with -t-U; but if you bring loeethcr UuO ■)- 
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tlO wlih Mii + (— U), pan of MuO b lusoclaieU la UnO, anoiticr pan H 
— (J, wilier Irelng climinmcd, BrrorJiijg 10 the cqnoUoa 

2(Miio, 110) + MnO + (— g) = MoO, MnO + UnO, I— O) +aao. 

A« I'OU will etu^ilj' ptjrreivc rrom tbcBO views, i( nuukl IMoW IliM, Bn 
proper clrcuiDiiUtnceB, iwo oppo:<ltD peroxides, on beinjc intlniMeljr ml] 
to;;etllGir, and In (he lintit prviiunlon, nad acted apon by inurlntic ociil, C(Hl14 
yield nclthur cliloriuc uor peroxide or hydro^n, tiut merely iiuuUre mj> 
gon. ir aomewhtic dilute muriatic acid lie ponrEil upon an intimate mixBif 
of lire ports or peroxide of barium and two parts or peroxide of mai^ii- 
neee, tlic whole will bo rapidly translbrmed Into Tlio mariatcs of baiTHi mi 
pmtoxiitc at mangnneac, the active oxyttcn of both the peroxides bciiiirdl»> 
engaged iii the Inaciive condition, and not a trace of bee chloriiw naklas 
lis appearance. The aame reEolt Ib obt^ned {roai dilate liydrobromlc achl. 

Aiiolher coimequenrMi of my hypotbesis la this : tbal an intltnate ami tar- 
toMly-proportluued mistiirc of two opposite peroxides, snch ob the peroxiilo 
of bnrium and thai of lend, on beliiK artcd upon by any osy-odd, nuinot 
prodaw the peroxide of hydrogen ; or. to express the Eamo tbiiit; In other 
lermB, muriatic add mnsi act npon tbe said mixture cxuetly in the tale* 
way ftt the oxy-oclds do; and that U indeod the case, Mlxlaret of [h« per- 
oxides Jnst mentioned and nectlc or nitrle acids, on readily c onr cf ttd tnlo- 
the acetates or nitrates of baryta and protoxide of manpuiew, Ibe KrHra 
oxygen of both the peroxides being of course dieengased in the luefln 
condition. 

Before I cloee my long story. I must mention one fbcl more, which. In my 
opinion, Is certafnly a very curious oub. If you mix on oqui.'ous and TOO- 
ccntmtcd solution of bromiiio with a suSlclcnl quantity of potoxlda Ot 
hydrojtcn, whai happens ? A very liroly disenRBKcincnt of inactive oxyi;eq 
takes place, the color and the odor of (he bromine solution (lisappewi, iht 
Ibinld becomes soar, and on adding some nqaconi chlorine to It, bnnnhw 
icSppoatv. From hence we are allowed to conctode, that, on brlnglBK br(^ 
mloB Into contact with peroxide of hydrogen, fomo eo-callBd hydtotmnnU 
acid Is produced. The hypothesis at present prevalllni; cannot acconnl M 
the rbrmntlon of that add. otherwise than by admitting that bromine lakes 
np the hydroc^n of Hoi, cllmlnailnir the two equivalents of oxygen nidlvC 
to H. I, of couiM. take another view of the rase: bromine is to me att 
oainld, like peroxide of load, etc., i.e., the peroxide of bramiiun = BtO-4> 
(— O). Now HO + (+U}and BrO + (-U) catalyie each other Into HO, 
BrO. and inactive oxygen, BrO + IIO forming liydrobromlc acid, or what 
might more properly be called hydrate of bromiaiie acid. 

It will be perceived that I am growing more and more hardened In mj, 
heretical notions, or, to speak more correctly, in my orthodox views; for K 
was Davy who acted tbo pan of a heretic In overthrowing the old, vcucntblft 
true creed. Indeed, the lont^r I compare the new and old doctrine o 
natnrn of chlorine, etc., with the whole material of chemical facts beorfair 
upon them, the less I am able to conceive how Davy could so itghdy SM 
ili^'hlly handle the heavy weijjht of analonlos which, in my opinion, «pca^ 
so very stronsly and dodjlvely in favor of Bertiiollet's viewi. Tbtn b na. 
doubt Sir Humphrey was a man of great gvnios, and comoquently rer*' 
imaginative; bat I am almost inclined to believe that, by a certnln wantofta 
ncu, or by dint of that transcendent faculty of his mind, ho was seduced V$, 
ron/iuv up a ihooiy Imentlcd in be tksmacb omot am^nquA." ' 



CQBmCAJ. SCIESCK. 

'l^iljr " an poeaible. and Mne, ncTCrtlieli-m, cetwlii llieomicul |nirpo«<s; an'l 
ntialnlf. IT be enu-niiinDd the iiiirnihui of rolvJiiK •'Urli n i>ru1ilviii, hi' lurs 
WDodcr^iitl/ uicc<«ilcil. Bui what I ittll more wonder m, te botb ibs rnililcn 
*i"l BBiKnil fucrcu whii'h IbM rnr-rulcliud and itiuiiiud hj'puibcafi met villi, 
»i»1 ibc imariiy wlib wbloL ihe wliolu chcmlutl world bos bpcii sticking tu 
It pTcr (Inco 111 ima^imllvD autlior plcdsod to divulge ll : and oil tfai» could 
tiappcn in spile or tho fad tbat the now doctrine, in runioTiii){ tnm the fldd 
of <'buniiii(i7 K coQplc of hjpolhoclcal bodks, was, for analogy's uike, fbrcud 
tu liilnxlui'e flctltlolu compounds, not by doicna only, bat liy bundrcds, — 
iLiu oxy-BDlpbion, oxy-nllrlon, and the rGbt of ihora '' 
riKiu^b of lliU «nbji:cl, upon which I am apt to grow wann and even BiiKty- 
Allliuu)(b the reiulls I bavc oblalncd fVom my renmi Invcstlgntloiis raniiM 
l>ut iiidDQomciolicsiuanotliDr.nnd.I amalYtt[d,cndlcM aeries of rc!ioan;hi:i, 
I ihall fur Ibv priMsut cut abort the matter, and ludulgu to' eome ilnic In 
KU»olute idlGuuis. 



Oionlieil air oxidlMW rynntde of potosalnm in watery solallon to rynnote, 
uric orhl to allantoin Bnd,urTui; liut ila most remarkable action i» that in 
alliumin* and casein. IT a Btrcam of bigbly oiunlscd air lie conduclod 
throu-;h ft eulBllon of albumins, tha latter turns opiiqaa andcbani^es ili colcr, 
BMnmlnt; a rcddlsb hao In fUUng. a greoniah-yellow in transmitted llgbL 
The ttoib wbicb coon nppean on the sarfuce. In inLxod with numerous wlilie 
oxmnlatloiis, wiiicb, when pressed between the Gngers to expel the Inclosed 
air, shrank to tough, RrayUh-while fibres, having an nnmlstobable rvKin- 
liUlico to Bbrloo, lhout:li so for Inioluble in a solution of nitre. The Ibrma- 
tlon of these coofula incmises up to a eerlain point, when it lescens, and 
those (hrmcd are redlssolviyl, while, at the tumv time, the liquid turns paler. 
Tbo ODIhInji gmdualiy sulnldcs under ibe continued action of Ihe oioniwd 
■Ir.atidlbeliiipldllnally becomes dear. Kvii|>orale<l in the water bath, it left E 
brown extract, partly soluble In alcoiioi. Tbu solution In alcohol, on evupo- 
ratfon, tcft a slmpy residue. Tbo Insoluble portion bore n great reseiublltni'a 
MtbfrnsidDofriHnDrino whicb Is Insoluble In ibe same mensirunm. Its watery 
•olntlon to oTa distinctly acid rcscilon evaporated, leai-c« a brownish residue, 
whlcb, when bomt, emits the odor of burnt bom, and Imvcs ■ voluminous 
cool which Kl>ea bat little asbeir. It Is only predpitaivd by tuinic acid, bat 
In cloudcl, when eoncentraied, by acetate of load, comMlre ■ntiUmate, the 
mIu of copper, lime-water, and hy nitrate of silror with a yt-llowlsb cloudl- 
ncus, which colors the liquid a brownish-red on botllnff. tfclihcr ihc Dlcubn;ic 
ncir af)ucon.4 suiuiion contained snmr. These experiments prove that nllM- 
mtna is acted on very powerf^illy by the ozonised air, lD*ln(r. as it does, nearly 
all the pmpenios pecullnr Id albuminous componnds. The rcenlts are of 
great InterMi physiologicslly, becaose they bear a close relation to the prop- 
erties of the pectonous snhiianccs. Ibe products described by Lchmann as 
romied by the acllan of tbo ferment of Ihe siomach on albnnilnates. 

GiKoin Is acted on as ener^lcally *a albumlna, bnt wiihmil rhsnipt of 
color or formation of coa^ln; the Dnol chani;ca and prodycts ate the snine 
•» lbo4a IVom olbumlna. At one sbuie of the pronvit, while Ihe folntlon U 
not precipitated nny mora by noetic ni^id. llien-by iliowln^ Ihe niMcnce of 
K>luUo cohId, it congDlaivs on boillDs, llkealbm^iuL,JUulUvnc\Vn>U9^Vt 
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ANNUAL OF eClKNTIiTtC DISCOVKKIT. 

I Blrric arlJ, Milk trcwiiJ with ononiici) nir, in o few tlaj-i »huws no miclti, 
while Ihc! full)' ingniliinis rcnuiin uiiclimitrod. ami a ;:i>ijJ iti)|i *.f tuaa of 
itnined on evaporation. Fitirln is not ikciol on by uuhu!. 

KEW FACTS aESPECTISli OZONE 

Oil ^ Biller Almmili an an Oamar. — Sohonbcla, in bis lnrestiS>bofU m 
MonlKing (UlHtancvK, litis roond In oil orblrter almond* sn cxccDeni miinura 
to InduM) the olloiropic proficrtiog in atmospheric oxt|£dd. tn the followinji 
•m give BBnminarv oftlie ns<ults arrived ke in experimenting with thbaseliL 

Anatk In Ilie form of metallic Binlns, as obtained by the Unnh BppantMK, 
roRililj dlBnppcora under an«as of air and solar llHbt. when H>me oil uf 
blttor BlmondB is poured npon it, cencmll]' niihln Svo to ten scconibi. at tlK 
common turn pera tare. Tlie liquid rcEulting ii dccidodly add, and (bows llie 
KtUiiong of benzoic and arsenic ndd. 

AHtiiaoaial Unina treated In llio name manner do not illuppcor, tihirh fact 
nay be adopted to tlUtlngnlsh ihi'm from Ihose of metallic arsenic 

Cadmium, In tlie form of thin sticks or lamina, on which on of bitter 
■tmolKU lias been poured and left in contact with, andcr ilim't snnlii^l and 
.weam of air, 1« partly converted into ticmoale of cndtnla. 

Ltad Is onldlicd to binoxkle by lite oil of ainmiids in direct (iiiillEhl. 
though Ihls binoxido be almost ipmcdiniely roduccd to n benzooic of the 

C^per. A (few drops of the oil of bltlcr nlmondg spimd over a brtslil 
fiece of coppur, in the dlrtict ll);ht of the sim. cnuncs a l>lul>h-irrorTV eolor, 
•nd the liquid coon Fo!idine» into rrytiala of that color, nhich are a niMun 
Of bcnzoateoT copper and benzoic ncid. 

BOver, treotttl in the snmo mtinner u» copper, will roon pive a rvHIon with 
Mlpbnretlcd hydro^n, and form a i;ryiitalliiia maiiB of bcnxoato of illm 
and benzole acid. 

SuiphiA t^ Jjod, In the state of a fTeeh precipitate, thinly spreiu) on |mivr 
•nd expowd to the direct anion of lii;ht and air, is rvadlly convened tnio 
white sidphate by oil of bitter almond*. 

^dphide of copprr, in Ihc euinc manner, Into sniplinle. 

Shaken witti a lolation of pure protani^pAafa of iron, oil of bitter almonilt 
prod aces a basic salt of the peroxide. 

The alwve experiments prove thai tlie ordinnry oxriwn It ORininnt by 
thh oil and llKht combined, In a similar illanner a* by pbosphores ar hj 
eloctricll]'. 

On Iht prFparailan of (konr by Tim Bain, and by Mr»tn. Bntism omf Sfifin*. 
— The apparatus in which oiono is obtained by the comt«isiioTi of pbwpbn- ■ 
nu, permllt of Mparalini' the gns from the pho«phom> neiil with wbloli U I* 
ordinarily mixed, Tliis resnll is attained by cnosing the ^sta pa** ibroash 
K Mlutfon of chromic add. Tbli aclil not only oxldlwa tlie plioaphomu* . 
add, bat, as Banmort has shown, it incruaace the qiianllly of owne: Ar, 
iflor the WBsliln);, there is more ozone than helbrt. evidently becaaH tha 
oxidation of phosphorous acid Is itself a cause of otonlaatlon. 

Von B.ibo hasEucecoiIod In dryiuL' ozone so for as lo render It anbydRias, 
whence il iollowa Ihnl ozone, or ul leiiKt [his kind of ozone, cnnnot 'm ran- 
. fbnndcJ with thfhydrDtfenatedoioncllOidlsrovorcd by Bnumert. — (W»- 
L voadmor i^ SiUiman'a Jmirmil. 
.ffaowniM^ fa fitr Cn'nni. — thiTlns tiw Crtmeau war, Ihc French annr ' 




CUEMICAL 8CIFJ 

pTir>l'^ii« MinMiBhrd Ilirw olnemUorieii foroxnnoinctrlc. Ibcrmomccric?. >nd 
othCT" iDdcorohit^ful obsflrvntkiiu, morning mid Bvcnltis unch day, and n[so 
fW keeping MatiGlii-s of dlKotcs nod doslhs. Dr. neriicny. of VemilMciH, has 
in charcE a mlutrilon of ibv ohaprvDilons, aud Lbe rollowmg uru bla conclu- 
sions on the auhject of oiono. 

1. Tlio more the oaonoinciric test-papon were colored In ihe open «lr, tho 
more numeruiu wuro tlic sick tbat vera takea lo CHcli of liio boRpl)al«. One 
of Ibwe tiospltali wan sitnnled at tbe general quarten at Sebaatopal (Obscr- 
Tulory No, 1 ), tho lecond at the souih border of tbe lukcrraan plateau (Ob- 
•ervBlorj No, 2). 

'J. Tbe hl(;ber tbo Icmpemtutc, the smidlor the nmnbcrorBlck entered, and 
also of ilciith«. 

3. Ae Itie tbree obeervntorics, tho oione eurve iras eBseatiall)' the same; 
and 4, the same wiui tnio for Iho tunipiTiiture. 

5. At obBcnratory No. 1, the tcM tbo ozono, tho greater the nnmber of 
dmihs. whilst al observatory No. 3, it was ihc reverse. 

This is almoFl Iho only positlye result wUicli science and bumnnllv have 
derived from that dcfllnicifvo war, which boi eosi so much money and so 
' pwny llreii. — SiBinan't Journal. 

V'lBBOBT OF THE FOBMAnOJJ OF DIAMONOa.-BT M, 8t»ULER. 

Bfcwiter, In ISSQ, called attention to the expatislbla flnlila frequently 
Indosed in mineralii, ma9tly fn lopnz, quarti, ameCliyHt, bat also, at times, 
in ca1c-«p>r, cclraiiln, hcnvy^apar, fluor-spar, and In dinmonds. By examin- 
ing! thcM liquids, and Ibo cavities of tbu hut mentioned. BrewsiM' was led lo 
Iho conclnsion thai the diamond wns tbu congealed gnmoiy socrecion of a 
regctalile; but. altbou^^li tho obicrvalions he mode on tba pliyiiical propcr- 
tin of those fluids are highly iuterestliiK, be came lo no dviloiie opiuioa aa 
in their nature. 

Ttra author, on the itiengih of the observations of Brewster and otbei«, 
■dvnnces tb« ibvory. Ihot in most coses these Hulds are liquid carlKHilc acid. 
This assunifition li<, flniily, aiivngtbcncd by the coDcnrront expunsivenosa of 
■hose Auidi, and liquid cartionh: aeld, wbleh, for tamperaiunxoriyum l(l>to 
37'' C., is almost evenly 0'QI5 for each degree of temperature. When Brews- 
ter investigated the subject, liquid corlionlc add bod not been discovered bj 
Faraday. He, however, noticed that tbe liquids ponsciised the property of 
mfraclioD, In a ma^ imnllcr degree tban water, which Davy and Faradoy 
found to be the case, also, with condensed carbonic acid. Thilorlur and 
Mitchell further describe Ibis acid as not mixablo with water, the same 
property which Brewstnr noticed on the more expansible incJosed fluids, while 
he found those of a less degree of expansibility to be chiefly water, or aqueous 
solulions of solids or goscs. These data induced the author to presume that 
(be inclosed fluids, especially when cxpsnsllile, were liquid carbonic acid; 
and thai it possesses the property of dissolving other substances, reconciles 
this assumption with the foci that those mineral flnids, on evaporation, al 
liines deposit a precipitate. Ho fhrther coneludcB, that the diamond Is tho 
proilurt of condensed carbon, erystallliod (Vom liquid carbonic add. It la 
known that diamonds not rately show eavillcs. In whicbj according to all 
appcnmncci. a considerable pressure mnst have taken place, Snppnaing 
tli<w^ cavities to contain some kind of gas, Ibete Is no reason whv tills miflbt 
QMba caibouii! add uitd«r«IilghpiV£sure, uidlliUlbooi:f'«ti«lA%KiAilhh 



i)G AsspAL OP aciENTinc discovei 

■nily pxplnniition or tho mlor-rine*, with blnpk (rosi'lnc. ohsorrtrt tif 
Brcmtcr uruuiid tlio nivitlca In diamonda, by iiipposing Ibcm to b« noMd 
bl <i alinllnr mnuner u those of nncvcniy compressed ^los*. The cutionfa 
ftcbl, tbcn, itandi fii (be came raUilon lo iHumonils a* iho moihcr lye Id- 
cloKCil in n nnmluT of native and artiHdal crysiHls. Tlint then are Inn^ 
qnnnlUica oT rnrlioiTlc ni-lil nnder a blgh presaaro In (lie budr 01 
la (Itown by tlia Imnicnso qnunlltloa escaping at vurloiu localillvs, u, tat 
instanra. at the apiin;;* or Cinubclm (He?aiaj, irlicro, aerardlngto 
not Icsa tlmn n million iioands are annoally carried to Ihe Rurfare. 

Ai'liiiil (ucpcriincnls, as to (be Boluliillt]' of carbon In liquid ci 
hare, na yet, Tailed In Ibe hands of tho author. He has, however, no doqM 
tliat numcrDOs expvrimenl!' In the Bamo direction will be, and have It 
muclr, llie rcnults uf which should not be concealed thnn a fear of pi^ndka 
ft}Stinn Iho Bchemo of diiimond-maliing. Nepntivc reenll 
■ ■ nahle, as Ihc]' prevent much aDncceasaiyrewarch In tho suuic Beld. — Fi^ 
gatdorff't Anra^n. 

FREPAIUTICnr OF CAICIUM. 



the Arademr of Sclencca, at 
B cnlciuin in a purely chen 
in on iron crucible, doecil \ 



MM, Lics-Rodnrt and Jobin onnonnce 
Paris, tliiil they haro Burcucded lu [irciiai 
way, liy heaiinic the iodide, with poiasaiui 
cover iicrcwcd on air-iii^lit. 

This mode tuny, at present, )w convenient to cbetniml professora and ntti 
denu, who do not often gee this mctui, and the fact evolved, that tbli r«Jfa> 
tion l»ki.<s place nnder bleb prcsearc, which it does not under the pi 
tho atmosphere, may perhaps lead to results more important oa the lal^ 
■calc of itidnsiry- 

LAOGE SFECIUENS Of TITAKiril. 

At n lata mwtlne of the Mnnchceter (Ent-land) Philorophli-al So^iel. . 
William Brockbank exhibited mme lar)^ specimens of lltanlDni, which hara < 
recently been found in considerable i|uantitieii, filling the crevlcee w 
tho biMTths of Iho flrc-brick linings of the flimsces of the Hematite Inn 
Company, of Wliliehnvon. In one Instance It occurred la a larRC n 
irciuhini! nearly (ma cwn., under the nirnace hearth, having foand Its war 
through [ho crevices between the fire-bricks. Smaller massca. wcl|^tn){ 
th>m flfly or sixty pounds to a fewonnces, were fbund filline the holloirl 
and crcvlros In the lining of the fnmncc, aronnd that pott which holds ll 
molton metal. The orcurrcnce of tltanlam in snch lartTC qnnntllies team 
and interesting clrcnmslnnce, previoas Instance! bein? conflncd 10 a (bw ft 
nacee In Sonth Wales (where hcmntlre an Is nscd as a mixture), anil to 
f om« in the Harts Mountolug, in both of which cowe the specimens fbraid 
were compnratlTely smalt. 

OK THE MAKtrPACnniE OF 8TKFX BT THE rCHATITS PB0CE88. 

Tho fttllowinx is an nhstmcl of n paper and difcnsslon on the abofe sob 
jecl. reported fWim the " Proceeillnis' of Ihe InBlltiiiinn of Mechanical EnitK 
ufTn,"by tlieLondnii Cic. Etiy.Jom 

To compare the fchatius with other procensoB, it mncl Hrtt he roniililcml 
irbal MmI mtUf it, ud in Wbat matuMce \\ vafj \w wiiastiiL Xkia t 



m CHEMICAL SCIENCE. 

I ' WUJ he illdstrntcl hy the rntlowing soriijs, t?uni prising Mi 
wronghl Iron, sl«cl, nnil riut Irtin, acrangoil ni-unnlln^ li 
bon ia cndi, bcgjQninii; vrliti Ilic eonast wrouuhi iiiiii, ili 
uiiilDg no curban, or llio li/a^st amoaot of carljon : 

^_ aoftBrou^lil Iron, coutsIuiDe iwr ctol, of 

^^L 11 lint H-ioughl Irou, 0.4 ' " 



^^ H«rd eoit Iron, " 6.0 '■ " 

In this RcricB, bcgluniiig niih tli« Boftcat wrought iron, iMntaininK little or 
DO i:arbon, tlie proportion aC carltoD JDi^rciuiw nnlfl rhoro Is oiiu-Lolf per 
cent., wbich tlieo forms sofl sJee]; a funbur incnuiiMi of vnrbon, uji lo two 
and ono-bair per cent., TormB cut Iron; and Iho proportion of cubon lii- 
ctBOaiDS to Are per ccuC, ipt'ca llic liordeBt Koat iion, Ilencu, it sppcarR 
that the oporatlon ofstecl-mBliiDi; muy In cITucteil In two melkods, — ohhar 
b; addinfi: a certain amoant or carlion lo part wrifll;^bl Iran; or convcravly, 
by taking away a certain amount of carbon rrom rast iron, rvmuving HI Ilia 
«une lime tho impniitlcB or tlic cost iiou. 

Tlui Enellth, or convcrtint; process, i« carried on nccordlDg to tbe Qnt of 
thrw motliodi, by adding a cenaln amount or cnrboii id wrought Iron. Tlio 
cost iron is nc»t made imp ivronght iron, which Is then conTertod iiiio lln:!, 
forming blister steel; this is broken Into amuli pieces sod mvltud In crucl- 
bjce, which renders it homof;cncous, and hi Ihcn poured, wliilo IIdIiI, into 
In^ moulds, after which It li known aa cast steel. Tbu cbumlcnl eliaiifjicfl 
which Iho cast Iron has undcr^no in this proco^ arc — flrstly, when It was 
raanufaclnred inio wrought Iron, all or nearly all iho carbon was abalraciwi 
from it; and necondly, by [he converting process a certain amount uf car- 
bon was restored lo It; and Anally, the sicci Ibw prodnccd was inatio homo- 
KcacouB by mcltini; and castiu);. It is evliient that tbis Is a very clrealloua 
wuy of manufitutorlni; vast stucl, and k bas tbc foliowlni; disadranta)^ ; 
Ihr KTCol lota of wei|;1it in nionnruclurlng the cast iron into wtou;;lit, llie 
didlculty In oonvtsrting the wrought iron eo as lo carbonize it equally in all 
purta, tho great Icnelh of tlmo that Ihte process rcqninis for [he production 
of cost rtccli and tho ^rcat cost ormnnuructura. 

The Gorman, or puddling process, is cITccltd by the convetse roetlKHl, by 
taking owny a certain amount of carbon from cast Iron. The pij; iron Is 
puddled in the same way as in making wroui;hI Iron, except that the process 
is slopped when a certain amount of carbon has been taken away, a point 
which it is dllflcnit to juilge of. This partially puddled Iron, so.called pud- 
dlvJ KUcl, Is ihen made bomo^nvoDS I>y mcltliig It in crucibles In tbo ordi- 
nary way. The chemical ebange which the cast iron has undergone liy tllla 
proceu is, the abatractlon of a ponton of the carbon in the puddling; flir- 
nuce, and ibv paddled steel has then been rendered homa<teneona l>y melting 
and casting. The disudvanlngcs uf this method am — the waste of iron by 
Ibo puddling process: the uncertainty of getting equally discartionlxed iron, 
owing ID the dllBculiy of mcatnrlng Iho quantity of oxygen acliag on tho 
puddleil miilal; and also the cost of mnunratiure. 

Tbo rcbatiua process Is Imsod upon the snme prlnetple aa that laiit dc- 
scribad, conahiUilg in taking away as mnch carbon only be Is required to 
gKtiaot MMltiiul nmoTiag w Uw «4iBe time tba un^oiUiteAoI <^ suVntco. 
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S08 A^NNUAL OP SCIKXTIFIO DiaCOTERT. 

The f)r§t nnc! most imporcnnl of these olyMH it eflecWd by brinf^o^ a 
tnin mcneiirud quaulily of oxygen. In tlic ibape of oxldci of Iran, Id con 
will) tlic owl iron, so that while tlie iran is hot TUo oirscn combines viih 
tho cnrbon, nnJ passra off lu tlio form of rarbonic arid ims. The puiiCnt- 
tJon of tlio oul iron from bUIck, eulplmr, Diaicncsia, dr., la trnV-cled by 
lirinpni; IIio Iran, nbcn It In In a melrol stale, into rDntnet nrllh Ibe allulLna 
earths, 80 thai the Impiiritlus rorabino with t]ii;in,aad remain floating ootb* 
top of Ihe melted metal. 

In order to Dtfevt these two oparatlons at tho eamo lime, tho pig fmn ic 
first melted In a nimaiv, or ordluaT? foandr;' mpola, and then mn into i 
cold water tank, where It la rcilucod into Kmnll (n^nulen. The mode ia 
which the granulation la perfbrmed Is statod (o be u rollowi ; The mid 
wat«' tank has a horizontal whcvl plu.'eU in il at one end, providnl with 
irooden floats dipping below the surl^ce of the water, and drlren al 
erahl* speed; the melted motal running into tho lank fram Ihe mnii 
on Ihe wheel, which scaltera It in a flnoly dirMod state towards : 
end of the tank, and it fulls to the bottom In ibe form of Hmall iranuici. 
This imnolalod cast iron Is mixed with pnlvcrixed oxide of Iron and aotna 
alkaline earths, and Ihe whole put Into the ordinary sleel-mcltInK cmclblaii 
and planHl lu the funiaccs, and braught Into a fluid stale. The degree of 
hardness of the slecl Is thns napnlile of being regnlaleil by the slM of U 
grannlsa, and by Ihe qnantlty of oxides ased. 

The chemieal change which takes plaro in Ihe (mdble ia as follows: 
Each granule being surrounded by tho pulvetttod oxMcb. cir., the decarboa-, 
fzution cakes place EtRt on the outside of each granule, and so prBgriiMal 
towards the centre as tho heat Incnuuea, the oxyi»n In the orM caniliinlag' 
with Ihe carbon In (ho grannies and passing ofi' as carbonic arid gta; t^ 
therelbre, during Ihe process, the grannie conld bo oxanilnod, It would ha 
fbund that the outside of each ]» entirely deprived of Its carbon, the not 
portion partially deotrbonized, and Ibe centre not derarl>onlzed U all; aa 
that each granule would be composed of pure wrought Iron, steel, and cast 
Iron. B; Increasing itio heal, the cast Iron centre portion of ibe gimiiBia 
first becomes fluitl, and the grannie bursts, and fklls by Its own welfitil to 
tho iKitlom of tho rracible. At the same time, tho earths miiiid with th« 
ores melt and rise to tho top, forming a layer of scoria or dross floatingsa 
the stirfbce of Iho melltti Iron. £nch gmnule of moiled metal has Ihertfbi* 
In IMUng to pass Ihrongh the rising scoria; and It is In the passing thrDngk 
that the combination of Ihc Imparities of the motal with Ihe alkaline eartba ' 
takes phtre, so that the decaritDnliod iron, on reaching tho bottom of tM 
erurible, Is cleansed (Vom all Impniitlca. The heat ronUnuIng to IneniM 
melts tho QDtside portions of the grannleti, and tho whole Is rcdncod to oi 
homogeneous fluid moss In tho crucible, which Is then ready for being poared 
tnlo tho Ingot moald. The Iron contained In the oxides mi 
time with the fluid mass, and yields abont six per cent, m 
than the weight of granules put into the crucible. 

The oxides employed In this process are icon ores of the flnest qnallijri 
each as spathose and hematite, which are previously calciued and pulv*r> 
lied. The prnportion of the oxide to the graDulatcd Iron is aerotiUog tO 
tho hardness of steel required, say iVom twenty to thlrly per cent.; Ihi 
greater the qunniliy of Ibe oxide employed, the gtnaier the docarlioiiiiaUoii, 
and connoqnonrly the softer will be the nteel ptuduced. 

Tlte pntcGst Is attended with tho foV\ow\cs wtiantaesa: k rapid n 
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ml steel, ibo pig iron Ijcinjt nirncil into cist slccl [n lliu epaiu: uf 
a ISewlMun; ccrtuniy in prodnrliij; a ut)iR>rm qnnlil)' oriivcl, Ihitc iK, utuvl 
rvnialtiins a iloturminiiio pniponion of corbon, wliii'h \> nn-amtulr dciw- 
DiiiKcl beftmli&ufl bjr ilie weight of oxiila mlxeU with llio i^mnaliUwl Iron; 
and lew cu*l than the onlinary miitliods or (naklng cant slixl, siiiru iLo 
proi:essc9 arc Tower, and tlio malerlalu aned are simply pl^ iron itii'l Iron ores. 
Some cxperlmonO! in malilnt; ca«t sleol l>y Ihe Crhnliiu proce^; havo hccn 
roiulii at the Nuwburn Scoel Worlu, near Nawraulli.'-on-Tyne, from whicli It 
appear* (here is ittllo doubt that a very fine qonlity nf coat atcti run Iw pro- 
duced at a cost Utile more tlinn one-bnir or thot entailed by the common 

pKH'CSICH. 

A apcclmen or steel bar wns «1io<ti]. mndc by the process deserllied in tlie 
pa|<ur. which had been tested, and broke witli a toaii or thirty ewf. at tliu 
(vntre, tho bar being one inch EquoTC. nnd three fiTt In Imi^li between the 
tiraiinKB; the deflection was tbrei' and threc-ei;;htliB inilics al ttiv lime ot 
broalttn};. A speclmoa was also exiill>lied showln;; Iho treldiiii; or thi' two 
piecd of ilio glee), and specimens of the emniilalcd Iron and Ihu pulrurJKed 
on used In tho manuracturc, nnd of the bnra and plale* prodaecd, with 
KHno volulo ^pringii made fhim the steel; alM> a piece of the steel twlitcU 
cold, to show its toughness. 

Ur. T. Spencer said that he hod not tested Ihe teniille streiljnh of the steel 
at present. Iiut Tound it stood well in the volute sprints that had lioen mude 
or it. which hod proved quite satisfaclory lu working. Only some amall 
pintts hnd lieen rolled tram the stool at proKCnt ns a triul. but these hitd 
proved quite sallsraclory; and he did not anticipate any difficulty in muk- 
inic any ■lie required. It would bo observed in tho specimen exhibited, itiat 
Ibe pialo was quite sound on tho cdtrva, altliou;;h it had nut been rolled 
edi^tways, but simply rolled down Icn^hwnys. So wire lias yet been mado 
frum It; tlio bars and plates made hnd boon haramorcd and rolled down from 
Ihe inttoM or cost slecl. Tlio total co.ii or the finished bnts wns nboni rmo- 
huiroT that by Ihe ordinary )»ocg4b; but whom the makers hnmmcnvl an>1 
TDlInt their own eieel, and Iba cost of ilia in^ot only luid Co 1>o compared, 
Ihe proportion would he ronslderably kss. 

Mr. W. Falrbalm ihuu^lit this process was a very Important step in steel 
mnnnroeturo. and wonlrl prove of great odvantogo In thu eonainiciion of 
machinery. If a sound nnirorm steel could be obtained at a nioderato prlco. 
Tliu bar of the new east slocl that was exhibited certainly sbnwod greax 
sirentith, haTiiii; siutolncd nearly three times as grent a wciirht as Imn ; and 
he ihouxht in process of time they mlitht reasonably expect to obtain plaM« 
cast and rolled of that mnnufaetare at least double Ihe strontnh of tho prcH- 
em wruu^bl-iron boiler plates for the same thickness, and not much more 
expentlTo for the siranirth ; and II bad now bccoioc a very Importunl denl- 
dcratnm lo )[el platea for boilers only half Ihc thickness at preacnt osed, as 
the Ihlnnar plates were so much less llnblo to Injury from ovcrheatln); nud 
unsonndnoflt in mannflicturo. 

Ur. T. S. Priiloanx tlionght the dropping of tho melted iron Into water, In 
the procvss of urannlatititc It. wanid have n henoflclul cIToct In oesi^tine to 
frM the melnl from anipliur, by the melnl eomln(c in contact with wnlor In a 
red-hot state; Ihe plan bad been triul In Anstrla, he bcllevcil. with suceMl. 
Ii was not at alt easy to separate sulphur from Iron bj thn^V^ u,^avum V 
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oiLyppi In atmoRpheTlc nir; and ho Ihonjchl Ibfl plonf^nfr nf IIig titchl^ 
hunted pnuiules In wutar woald Ira tlio meaus ot ramorlDg Iho attlpbnr. la W 
eonAldcralile extcnl, rroni the iron. 

Itr. W. Smllh thou):ht the prorcsB Ihnt hud brcn tried In AuslHa itm that 
■ of Cnpt. Ufhtiliiu now dwcriboci; the plun of gninalalion bwiuhI a rtty 
iniciMiioiu and Importnnt step towards obtaining Etvol by the din^ proraa* 
of dcoBrlKiiiiilnE, and ofTored the beat chance of carrying that proccu loa 
»nrcpBBfdl and oconomfcol rofiolt. Great odvanoes wen) bpinE mada at tb» 
pment Umo in atcd maoufactnre, and Ihej wens doabtlcM grmtly imlelXcd 
Air theu advnnrca to the inrcatit^on of the cubjcct that had been cxrhvll 
by Iho pab][raTlon of Hr. Boascmf r's plana, althoagb he bod not succmdid 
fn nil that he had attempted himself; and they were also much Indobtol to 
Ur. Blnka tor hBTing called more minute attention to Ibfl cheminl prlud^ 
pies tnvolved In [be manuforlure of steel. The new procc;* deicrlbuil hi th« 
pnper nppcarM lo have cfTectttd a itrent succcta in obMining- cost iieet bf 
the direct pioccsa; and If the unirormlcy of quality eonld bo maintahwd, 
the economy of manufacture would allow of the am of out alcel bring tx- 
tendud to many iniportnnt new applications, snch M boiler plate*, anil sled 
wire for Ibe msnulbrturo of telcKToph cables. 

Mr. A. hem cxplflincd, rcspcctinic the proccsn, in the ainenre of Capi> 
IIchatiiu>, that the only olijcct in dropping the melted Iron into the wiler 
Wai to effect lu granulation, and not for the purpose of dcprliing il of aul- 
phnr. The process of this mannfnrture of steel wnit lo derarbonlie the CMt 
iron by the action of oxides under a high temperature, the gTcal ^t^ttS 
bcinj? to expose the largest possible surface of the iron to this action, an4 
by p^nubition this object iraa obtained to a remarhable extent. As lo lb* 
Kctnid composition of the steel, Capt. Uchntlns had come lo the eonclosion, 
rmm the nsanlts of his observations, that the best itccl reqnind tome (mall 
portion of what are considered Impurities, such as sulphur, sllira, «lc.; and 
that chemically pure steel was not the result to bo ^med ■!, and be had 
found that even with onc-founh per cent, of salphur the steel wa> of Kood 
qnnlllr. The )^at desideratum was to make slccl at a Tcrr cheap prfce; 
and ho had hope* it mli;bl even be practical to ajiply it nllimalcly to ttM 
mnnulhclnra of nillwoy bora. 

Mr. A. Lcni said that only the good qonlilics of Iron were atlrmpted l» b« 
BScd for steel-niakinK by the Uchntius process, and the Indian and Swcdbk 
trun was principally used, containing very little trace of phosphorn*, s> II 
■was donbtful whether any phoaphonis could bo removed In the pmcms. 

In Clienot's pracvsB, the principle was to employ puro magnetic ln>namM 
powder, which was fbund in n Ibw slmations In the Pyrenees in a mttanl 
itate of powder, and was separated by a machine IVom tbc earths mixed 
with It. Tliis powder was pnt lulo a fOmoce like a rapola, within ■ tube U 
the centre, protecting llie ore fVom the fnci, and exposed lo a great bcM; 
Ibe powder then became In a spongy state, by reduction to nearly pure fnm, 
bnt was not able to melt. It was then co»pre«se<l cold with giTiBt ftn* 
under a hydraulle press, to solidify the mass, and wan Anally earbonlvrf bf^l 
covering with mixtures of oUs and other carbonaceous suTMtaiK«s, aiMl 
melted In a close crucible. He donbted the process being adapted ftK IM.I 
■ctnol mnnnfnclun: of steel on any Int^ scale, and thnnght [I more sullal '' 
for the laboratory than the shop. Torlotis articlea have boea nude of 
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■toel for Irlnl, wblch 1io believed wcra or a Rond quality, althoiigli he thougtit 
tben WM nnl any rEBnlar manufariory pnrrled on. 

Ht. W. Fuitbalrn liad seen thu procesB in openltloii iwo vears >!nre In 
Paris, and the stcet ihat wa« manul^ctured liy that meunii was of guoil 
qnalltji but Ihe process was eurlcd ont only on b small acolo, and Beomod 
■carccly sullablo for any wholesale raanufnewre. 

Mr. T. Spencer olMerred, thut s moenetlc machine waa employed to sept. 
retD iho Iron frotn the earthy matter, when in the state of powder, u found 
natuntllj. The pig iron was brolien into itx or eight loeh pieces, and was 
at fint pnt into the cupota Tor mclllnj; Id the onliaary way ; hot tbcy bad 
now con^tractoil a ramace Tor tlic porpose, as the onlinury cupola rather 
Inctenned the proportion of sulphur In the metal by absorbini; some Oom 
the fuel ; the new nimaco wai a kind or rcverbcmlon' rumace, melting ths 
inra in a chamber sepamto from the Bre. The fluid metal was then run Into 
Ibe i^rauuluin); tank ; and the j^mnnlue of Irua were collected at thu bottom 
of tbo lank by drawing off ibc water. 

OS THE DARDNESe OF UETAL3 AMD ALIXJYS. 

The Ibllowing paper read before the Philosophical Society of Manchester, 
England, by Prof. F. Grai« Coltert, wu obtain from Ihe Journal o/ (At Soo'e*!/ 
o/^ri.. No. 311. 

The process at present adopted for determining the comparative degree of 
hudoesa of bodies, consists In nibbing one lK)dy against another, and thai 
whicJi Indents or scralchea the other is admitted to be the harder of the two 
bodies experimented upon. Thus, fur example : 



I 



Diimimd, Qnirti, Iron, Tin, 

Topu, Steel, Copper, Lead, 



_,TliIs method i» not only very unsatisfactory in lu reaulU, but It Is alio lo- 
■pplk'Hble for detonainlng with precision tbe various degrees of hiirdness 
of the ilitTcrcnl metals and their xdloys. We therefore thought thai it wontd 
be Dserul and iniercstlng If we were to adopt a process which would enable 
OS to leprcsenl by numbers the comparatlx'e degrees of bardneas of various 
metals and their alloys. 

To carry ont these vlcw«, wo devised the following apparatus and method 
of operating. The machine used is on the principle of a lever, with this itn- 
portanl modlflcalion, that the piece of niolul experimented upon can bo 
rvllevcd from the pressure of the weluht employed without rcmortng iho 
weight from the end of tbe lunger arm of tbe lever. The machine conslltl 
of a lever, with a counterpoise and a plate, on whlcb the weights are l^d- 
uolly placed; the ftalcmm bears on a square bar of iron, passing through 
lopporta. The bar is graduated, and has at its end a conieal steel point, 7 
nn, ot O'OTSof nn Inch long, 5 mm. or 01!l7of an inch wide ot (ho base, and 
\-7.'i mm. or O'lMD of a Inch wide at the point which bean on the piece of 
mcial lu be experimented on, and this is supponed on a solid piece of Iron. 
The rapport, or point of resistance, li lowered ut raised by a screw, and 
when, therefore, this screw Is lumvd, the whole of the weli;hi on the lever la 
liomo by the support and the screw, When ll is necessary, by turning the 
- -' 'gill un the lever 1* reettnliUsbed on the bar, aud cxperimentBd 
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pliu«d It on tliu plate, snU rested Clio point upon it, noticing ttie cxou mukl 
on thB b»r, and then smdoally aadcU weighis on the end of lUo lew ninil 
the steel point entered 35 mm. or 0- 128 of an mchduriiiK l.alf an Loar,«n4 


then rand Dif the weiKht. ArcsaHwiu nDcor ocuopted without at tciuiiBV. 
^B ncu of somu of thu moiv common motalB. Wc specially confliw sov 


^H cngiiieerB ana oitiers who iiovp io employ meuua, ana otien roqinte w khov 
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iron as eotnpntnl willi Hint of all otlior inctali ; and allhout* we fonud ■Ilo^'S 

to cost iron. ■ 
ThB first series of ftlloys we sliall givo, b that of copper and linc. ■ 
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■ This wronEht iron wii mtile fl^m Ihe ■bnvi> mmtlnnfd em inn ^fl 
1 To cilenlile Ihe hirdneH of in slioy. we mutitpllod IhF per enlace tiaMiKt^ ^M 
■Mb nnOI bjr III* i«ipe«ive h>rdn«» of f bet im-i.t, edded ilie two remit* tO||«tb<fhS 
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le nsnltt ahoff that all Ihe Dlloys containing iin GX(«Ba of copper ore 
nuch bugler (ban tho metals composinff tbcm, and, whnt It not iesi inleresl- 
iag, that tbe increaaeil degree of banlness i> duo to Ihe ilac, the softer nietal 
of the two which oompoee those allDys. The quantity of this metal mnst, 
however, not exceed 50 per cent, of the alloy, or the alloy Iiecomes bo brittle 
that it bnitkt at Iho llcol point penetraleB. We bollece lliat eome of thege 
Blkrya, wiib an excess of zinc, and which are not found in commerce, owing 
to their white appearance, deserve the attention of enginceis. There is la 
this BMiai an alloy to which we wish to draw special atleaiion, tIi., the alio; 
■•fia Zn conipoied in 100 partd of 



. 46-33 



AlUiooph this alloy contains alMnC 20 per cent, more zinc than any of tho 
bnusca of commerce, eliil it is, when carefully pnrparcd, far richer in color 
tliun the ordinary alloys of commerce. Tbe only reason that we can givo 
why il has not been Introdaced into the market is, itiat whoa the amount of 
line employed exceeds 33 per cent., the brass produced becomes to white 
that Ihe maoaikctnron liave deemed It advisable not (o exceed that propor- 
tion. If, however, Ihcy had increased the qnantity to OEactly SO'CS per cent, 
and mixed the metals well, they would have qliloincd an alloy as rich in 
color as if it had contained 90 per cent, of copper, and of ■ hnrdneBs three 
times as threat as that ^ven by calculation. In order to enable en|{lneen to 
fbrm an opinion as 10 the ralue of this cheap alloy, wo elve them the degreei 
of bardncsi of Bevcnd commercial bruMi ; 
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'• Thv alloy Cn Zn posstesos another remarkable property, viz., the fbcJlity 
vflh which Ic Is capable of cryftailiaing In piisms half an incb In length, of 
ntnmie flexibility. There la no doubt that this alloy is a deflnllo chemicnl 
conipoand. and not a mixture of metals, as alloys are gonerally considered 
m bo. Oar rcaauvhcs on Ihe coniluctibilily of heat by alloys, recently pre- 
»enlpd to Iha Hoyal Society, loave no doubt thai many alloys ore diilinite 
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Tbe resDlta obcained trom this series or slloya lead to wvenl condoslonfl' 
deserving our noli fio. Firal. tho marked softncMoraH tho stlo^l ronwlDln^ 
nn cxreBK of tin; sccundlf, the ctxtroordinar; rticl that an lncroa««l qtianiily' 
of to nutlleablo a metal at coppar should so suddenly luadcr Ilia alloy Iwitlle, 
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Thei«ft>re, the addition of 14 per cent, of copper renders > bronse alloj billi 
He. This curious Carl ie oI>8erved In alt tlie ailoys with excess nf mppM; 
Sn Cm, Sn Cui, Sti Cu<, Sn Cu', until ire anivo at one contiuninK a p ' 
excess or copper, viz., the alloy So Cuid, consisting of copper 81*U6 and 
I33S, when the hrittlenom ccaxeB; but, strangle to say. Ihb hUo.v, whirli roiK 
talus Ibur-flnhs of lis weig^hl of coppor, Is, notwithBtandln;!. ncarlv u 1 
aa Iron. This remarkable Inllucnce of copper in tho bronze alloys is 
visible In those compused of 
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Coppcr ucqalrcs each an increased dciirce of hardness br bclniF alloTi4 
■with tin or sine, ihul we thotiKht It Interesting to ascwHnin if alloys com- 
posed of these two metals woald also have a greater desm of hantoen thai 
L Ibal Indicated by theory ; wo accordingly had a series of alloys prepared II 
u/taJeni g nan titles, anrillieaoare thBTottAttnAitA-U-. ~ 
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Tbcse rcsniti rbow lliat Ihcso metnls exert no action on carli olhcr. ns iha 
nomlwn iniliciiliu(; (be deKrees of hardnees of ihoJr alloys nro rather less 
than those rcquired hy Ibeorr. Our reeearchee on tho coniluclibillty of heat 
byiholhnwiilwvo BeriMofallo.VB, throw, wo belicro, some light on tho groM 
illffrfrence which Ihe alloys of bronze preiient, as compared with those of tin 
■nil tine; for we have atsted above, that the latter conduct heat as a mix- 
ture of metals would do, nnd not as the former series, which condact heal aa 
dellnile chemleal mmponnds. 

Wc sboll conclude by Kiving the dcgrM of hardness of two other aeries of 
alloyi, tIi., those composed of lead and antimony, and lead and tin. In the 
Mr>H of lead tuid tin, we find that tin also Increases tho hardnesa of lead, 
but not in the sume degree as it doea that of copper. 
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The following lm|>onnnt commani cation has been tnaAe \iy W.i^»WT..C»Ct- 
^•pt amil Jobiaon, of EnglaDtl, to the L. B. and D. PhfloaoiiMcol Mi 
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Wislilni; 10 Riiike soma ImproTcmenu In the miuiuractiire of iroD, in: cam- 
tuWy exiunfned the vuiooB BualyMS wblcb b«d been mnile or pig iron and 
wroni;ht iron ; bnt we roantl that nu mmpiirldon uonlj be made iKtwevn thn 
recorded reiiulti, u Ibc samploa anntf «d bod been obtaimd IVoin diffeiEnt 
lourco, and as also no detailed analyBii had beiin published of Uie TaHuol 
cbomlvBl obsiigea which pf); iroa andergoes In the process of paddlJnK. dup- 
ing its conversion iuio wroncht Iron. Wo thertfoce decided lo andenaki 
ibit task, with tbo hope of Ibrowini; some light upon (bis Important op«i^ 
tion in the mntiufaciunt of iron, and of Iherebf cnnblinK piscltcal men m 
mnkc those Improvements In the puddlln)rof Iron which, on many Bcconilt*, 
are so macb to be desired. To closel; follow the progressive changii wblA 
pig iron iinderKoes during Its convEraion into wroiigbi iron, we took umplM 
every Brc or (en minutes, after the pig Iron hnd melted in the fDmau. 
These cbomlcal sciIohb are clearly defined In the fUruacc, by the peculiar 
appearance which the muss assumes as ibc opomtlon proceeds. 

It Is nncesatry that wo should describe, in a rapid manner, the phyalcal 
conditions which piK Iron OMumca during lu conversion Into wroopht iron. 
When first heated in the puddling nimace, It forms B thick, pasty masa, 
which gnuluatly becomos thin, and as Boid as mercui?. When It has rutchud 
this point, it experiences a violent agitation, locbnically wrrood tbs " boll," 
which is produced, no doubt, by the oxidalion of [he ciirbon, and tlia etcipa 
of the carbonic oude then generated. During ibis period of the operBtioor 
the moss swells to several times its primitive bulk, and the puddler quick!/ 
agitates the melted mass, (o fucllitulo ibc oxidation of the carbon. AtUt m 
short time the mass gTaduall; sabsldos; the puddler then cbongei hts tool, 
and takes the "puddle," to gather wllh il (be granules of malleable ln>a 
floating In (ho melted moi's of scoria or slag. Tbo granule! or globalo ot 
Iron ipvdually wetd together, and separate l>om the scoria; and thia sepan- 
tioQ is bostcocd by the puddler gradually forming largo musses, called balls, 
weighing about eighty pounds, ttom which the scoria drains out. TbI* part ' 
of the operation requires great skill in tlic pncldlor; for ncariy the whole of 
the carbon bos been oxidized ; so that if the current of air is not numaged . 
with great care, the iron ilscif is osidized, or, as It Is technicnlly tetuM^ . 
"bnml;" and thus not only docs great loss ensuo In the quantity of malle* 
ble iron produced, bat also ths Iron containing a certain qoanllly of ssM 
Of iron, Is brittle, and of bod quality. 

We shall now examine the various chemical changes which pig bw 
nndorgocs during its conversion Into wrought iron. 

The iron we look (br our Mperlmcnta ivas a good cold-blast Staffordshln 
iron; the pig was rather gray, being of ibe quality used for making llM 
1 gray No. 3. Its composition was as Ibllows ; 
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bom clcoard oat wiib mnllpnijii' iron scrnps. Aricr tliiny minalcs, tho 
p(pt brmn xo tottBTi and to be eiisllj iTiiiiililed, and ten minuios mora bad 
luinllj elapMxl when ihcy cntcreil tnlo a state of fnaion. The first B&inph) 
trn* taken out or the (umaco nl-lSh. 40m. P.M., (h>m the rcntrp of the 
mehed muss, with a Inrco iron ludk', nnd ponrc^l on n stone flaic to cool. 

tnvnkinic the sample u taken out of llio fumare, it bod no longer the 

nuim of KT»y So. 3 pig iron, but a white, xllrery, metallic IVactnro, 

IT to Ibnl of reflned metal. The mpid uoollni; of the Rumple was no 

(ho cause or Ihe dlnngD nolicod, for it contained qnite aa mui-b cnrbon 

Ihopic Inin used; and further, the «rbon waa in a rery Bimllar condition, 

as in twill runs alorso quantity of blarh flakes of cnrbon floftled In Hid arid 

liignora in whiofa the iron was dismtrcd. The foHowinft is Iho ainoant of 

carbon aoil eUldoni which tho above sample contained per cent. ; 



i 



Ctrbim 2873 2780 

BiUdum 0-KI3 ODW 



TbeB* results are highly interestlnR, u they nhow that the iron had under- 
icniie, during the forty minutes wblch It hud licen In thu fdmaco, two opposite 
rhnmiral chaniccs; for whilst the proportion of cnrbon had increased, the 
ijaantlty of sUicium hod rapidly decreased. This cnrions (hci is mill further 
by tho sample which we took ont of the flimaco nl 1 p. m., or 
minutes later than tho lost lamplu analyzed, na la shown In this talilv : 



1^" 



Pie Iron DHd, SM6 3-;ao 

FimmnplctakeDODtat ISIi. 40m., 3729 0BI5 

ecoouil unipte taken out at Ui-Om. Z-WS &-19T 

Therefore the cart>on hod increased 0-CS.'>, or 2i'S per cent, of its own 
wflifht, nnd the sillelnni had decreased in llic enormous proportion of abore 
110 per cent. It is probable that these opposite chemical actions are due. In 
the case of the earbon. to the cxcusi of tliio element in a great stale of di- 
rlsloQ, or in » Dsscent state in the funiuce, nnd that under the influence of 
the hllfb lemporature it combines with (he iron, for which it ban n gnwc 
nfliiiity, whilst the silidum and a small portion of Iron are oxldlicd and com- 
binnl lotwther, to form proiosllicate of Iron, of whlcb the aeorla or Slag 
pruiturcri ilurlnic tbia SrstslaKeof pndd]|n<; consisin. and which pinys such 
an loiponant part hi the romainiDK phcaomcua of the puddling proeeaa. 

Somid Saaiplt, lakm out of Uie faraact at Ih. Om. p. M. 
ETbls sample contained the IbUowlng qnnniltlos of carltonnnd BJlk-lum: 



0'1B7 

X kad the Mme white, silTetr appenntace ai Vo. 1 ; but had thia dllTbr- 
*Ti (hat It WHS "liirliily malleable under ihe hnnimcr, instrad of bodiR 
lis Uko So. I. Til" BcoHa nisn was on the upper Buribce of Ihe maaa 
n cold, and not mixed with the nielallle Iron, as In auncoodlnis exiuav^- 
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Third Sample, lakes out at lb. 6m. r. U. 

ThomaSB in IhcnrniBcehaTlngbecomeTeryfluid, and beginning to inr«ll, 
or enter inio the stntc ualled " the boil," a bduiII qnanttt}' wu Udlcil one 
Wlujncold, it was qoilc different from that of iho two pi«Tious ones, bolng 
compoaod of anmll globules adhering to each other, and miiLCd with lh« 
MOtia; the moiu, thercfoni, irtui not compact, like the fbnncr one*, bat «■* 
light and spongy; lu extumal appearance wai block, and tiic small i^bulea, 
when broken, presenD^l a bri^bt metallic iDBtni, and were rery brittle DDdet 
the haiomer. We had for some time considerable difflcultj In geparaUng IM 
acorla ^m the globules of iron; but wo found [bat bj pulveridng [he »)k^' 
for a long time, the acorta was reduced to impalpable powder, and bjr tft^ . 
ing we coald oepsrate it from the iron, irhlch was tnach less fliaUe. ThSi 
Iron thna cleansed Ihim its ecorla gnvo as the following rcsnlti: , 



Fnurlk Aimple, lakaioatal lb. 30m. p.m. 

Ab aoon as the last sample had been takcd out, the damper of the fhrnaca 
vns ellghU}' raised, so as to admit ■ gentle cnirenl Of air, wbich did Bva<r 
with the smoke which had been l&sning IVom the pnddler's door, and a clear 
and bright flame was tlio result. This was done, no donbt, to Au^iIitate th« 
oxidation of the carbon of the Iron, and to Increase this action Iho paddloc 
quichly agitated the mass, Onder these two actions, the mass swelled np 
mpldly, and increased to at least four or five timea Its original bulk ; and at 
Ih. 20m., tbe mosa being in full boll, Ihla fourth sample waa taken out. 
Whilst cooling, it preeentod the loterCEllng fact, that in rarioos parts of It 
small blue Hamea of oxide of carbon were perceived, no doubt arising Arm 
the combustion of carbon b; the oxfi^n of the atiposphcro. It is cnrioiM 
that Ibis phenomenon was not observed in the previous samples. It li dttA 
probably to the following cansca: Brat, that [he cast iron, having beoa 
brought by the bolt loastatoof mlnate division, offers a largo surface to tit* 
sctloQ of the oxygen of the air, and thua the combination of the oxygen 
with tbe carbon of the Iron Is fadlitaled : and second, that at tbia period tha 
carbon scorns to possCfs little or tto affinity for the iron ; Ibr one of na haa 
often observed that when pig Iron, rich In graphite, la puddled, the caHion l» 
liberated fh>m the Iron; for if a cold iron rod is plunged into tbe mass at 
melted Iron in the paddling furnace. It ia covered with iron and ahondanl 
shining scales of graphite carbon. 

The appearance of tbis Xo. i sample was most inlorcating; and the best 
Hoa th<t wo ran give of it is, that It is so light, and formed of snch minute 
granulBa, as to be exactly tike an ant'a nest. The particles have no adhorenca 
lo each other, for by merely handling of the moss it fblla Into pieces. Thla 
is due lo each particie of iron being intimately [niEed with scoria. Tbe 
Itrannlea of iron have a black oxtemul appoanncfl, are very brittle under lbs 
hammer, and when broken Ibcy pnscnt a bright, silvery, metallic ftacltnv. 
TliG scoria was separated by the mclhoil above dcscribod for No. 3, and tlW 
L qnantliies of carbon and sUldum which the Iron cootAlned wen m toOont 
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nd mJj.il. 



m 

^^r Bilkitun,. 

^^M Fifth Sampk, fakxacadal Ih. SSm. P.M. 

' Thussmpio !b amoEt IniporlaiiEOQoliilhegaries, as his the first in wtilch 
Ibe iron ii njallDublH, and flmttns wlion haunnoccd. It was ladled out of tba 
fumsrc jiiac as the tioil wb« mmploled, and tbo swollen mass be(^D to sub- 
side. Tlie damper at the top of the cblmiity vaa drawn up, so llint a very 
rapid draft was escablislied ihroagh the fumacTj. The puddlor alio rJianged 
his lool. leavinf; tbo nibble, and taking Ihepuddlc To work with. When mid, 
it partakes of tbe appearanra of Nua. 3 and 4 RampleK, tbe miss being 
BponKy and brittle, as to Mo. 4, bat leas granulated, and like No. 3, bolnft In 
separate ttlobules, mixed with the scoria. The eranntea ore black externally, 
bat are bright and mctollie when flattened. The analrsls of those ijloliales 
proioa that the mass of Iron in (he rumaco has lost during the qoarteror an 
hour which bas elapsed since tho taking of No, 4 sample, a lance proportion 
of its carlHjn, equal to 30 per cent, of its weight, while tho sillcinm, on the 

k . aoulnuy, has remahied nearly stationary. 
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SixlJt Sample, taken out al 1h 4Dm r. K. 
The raofon why tbis sample was taken onC only GvD mlnoles after the last 
cample, was, that the moss In tho ftirnnvc wan rapidly imn.tfoiming flxclf 
into two dl^tinnt prodocta, vii., tho aroria on the one band, and smull g)ob- 
nles of malleable iron on the other. We attached some importaace (o this 
sample, as the woricman was on tho point of boginninfc tho balling or agglo- 
meratlnf; Iho globnles of iron, so as (o Ibrm large balls, of about eighty 
pounds wel<;ht, to lie hatnmi»vd and rolled out Into bam. Whilst the mui 
laJuti out for aaalysis was cooling, small bine flames of oidde of carbon 
issued from 1L These were similar to those oliurved In Nos. 4 and S, liut 
wer« not so abandaBI. Tlie appearance of this sample was vety similar to 
the last one, with tbe exooption that tlie scoria was not so intimately mixed 
HIb the globules of Iron, and that these weiv larger, and slightly welded 
■r when hammered. The proportions of carbon and sillclum were ai 



Hillcium, OIBT OlOQ (HIS 

Whr^ these flpires ore compared with those of the prcvloUii analyili, it is 
Interesting (o observe, that whilst tho sillcinm romning nearly slallonory, the 
carbon rapidly diminishes ; for In the flvu minutes which elapsed between 
the takiuj! out of tho two aaraples, iliero was twenty-eight per cent, of the 
carbon burnt out. This rapid decrease of carl>on In the iron is nwinlalned 
diirloB the remaining l«n minutes of puddling. In fact, In one quarter of on 
_bour.vii., fh>m Ih 3Sm to Ih 50m., tbo iron lost flfty percent, of the carbon 
4cb it contained at Ih a.'im, 

StivnOi Sample, lokrn oat al Ih 4^ P. «. 

K tanpie MM oMalnod vlwn ttw piOdla %>& tecsa. vi \rii^ 



I 
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appearance of the sample, alllioneli similar to tho last, iliSerB rrom It lij Iba 
gninalos beiag railiei InrKcr, uiiil nciLrlj supamicil rrum Lbo iconB, wltkli 
forms u litycr at lbo lop and boilom of cbn mass. These granules tre ilxo 
mnch iDOFe malleable, for tbe; an cwlly fiatli^n«t nmlfr iha hammer. Thii 
lost fuel la easilj sci-ounteii for by tlie Bmall amount of caibon wlUth it roa- 
a stated above and shown by tlieao rtenlts : 



Carhon, H»0 917 (H«8 

Sillsium OIW O'lOT OlaS 

Eighth Sampit, taken nut at 111 30m p. H. 
Tills last sample was lakun a few minutes before the balls were readf l« 
tK.' tcinovud rVom the fiimnre, lo be plond under the hammer, ami w 
part of DUO of Ibe bulls, vrhli-h were separated ood plarcd to cool. It 
ol>ser>cd thai na blue flame issaed from the moss as ii cooled. The appaar- 
ance of tho sample showed that Ibe mass conslltnliue the ball wh " 
spongy, and granulnled similar lo the previous ones. Tho only ditfercna 
was, that the ip'nnules adhered lOKether euffldontly to require a otnalB 
amount of rorco to separate one IVom the other, and alio thai they wa« 
mai'h more nmlleablo under Ibe bammer. They were found to contali 
fcdlowini; quantities of carbon and sllirlum per cent.; 



. .O-ITO 



OTTa 

aiu; 



We ebould obsen'e hcie, that the black roatlng wblcb rovcn the (psnuk* 
Of iron, even of Ko. 8 sample, preserves the iron from all oxldatjan; tat 
nose of the samples became oxidized dnrinit the nine monihs ihcy wen in 
the laboratory, exposed lo the atmosphere, and to the rarious acid Aiuua 
ftoatlng about. This black coating it probably eompowd of a solhie oiidl 

Ninth Sampit. — PuddUd Bar. 



It of tl 



e hommered, and ibcn tolled inio 



TaUli Sampk.— Wirt Iron. 
Tbe middled bars were cut iulo billets of about four feet in length, ti4 
heated In a fomafe to a white heal, and then rolled into wire iron. TU 
proportion of carbon, silicium, solphur, and pbosphoms, wore at follom: 

Finl AmljiU. fticoDd Anit/ill. Hru. 

Carbon 0100 0123 Oil! 

Billcinm, (MI9B OOfU QW 

Sulpbor OOBS 000 OOM 

PliMqibonu, OUT O^llT 

To comptulo Ilio series of fioducU Vu tiie cQn\<;nioQ. of ^i^ ]rsn If 





Salphnret oriron, ..It'SO 

Fbogpborio Kid, B'SO 

Pni<<HtldB of minguuM, 4-90 

1-M 

OTO 

100^ 
Ttiorerorc, tn the aroriu arc foand Iho gillclmn, pboaplionui, anlphnr, and 
matitrnnose, wbidi existed In Iho pie iron; and pmtmbly Ihs pbiMpharus 
ntul Billclum are remoTcd fivtn Ihu iron by tbolr runuing i^iullile compounda 
with Iti oxide. 

\Vc shall conclude Ibis paper by f^viajf our resnlta in a. tabuLLted form, so 
Ibot Ibe rclnOTal of tho carbon and sllii'ium may l>o bcttrr appreciated by 
Ibose wbo may consult It with iho view of obtaining Buch Ititbnnatlon as 
nwy lead Ibooi to those ImprOToiaeals to whkh we tlilnii our InTestlgotknu 
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^r IHTROTEUEKTS IN TUE HANTJFACTURE OF IROH A.KD STKEL. 
JKiwpiKi'K JmprDpfment in Iroa Smelting. — Thta invention relate* to the 
«meltitiit of iron ores, In which thu quantity of Qlumlna prcunt ii equal to, 
or ex«>V4l<, onc-holf the quantity of silica; and tho inreiitlun cuusliis tu em- 
ploying M a flnx in the blasl-fnmsfe, when smelting such ores, simdiione, 
sand, ur, In fact, any other matter which contains silica in a mmparatircly 
pnn:nirm — ihatistosoy, where the proportion of that substance la about 
KTcmy per cent. ; any substsnco containing leas ihnn this would bo alto- 
gether unsuitable as a flux, according to this Invention, owing lo-tbe In- 
croose of fuel it roqulrea, and also the largo quantity of impurltloa which 
would be IntTDilacod by it into thu l^maco. When ores containing sillrn fo 
n quantity less tbun double the alumina are smelted in the onllnary mannor, 
Iho alnmina renders ibo Klug Inftislble and thick, and the workin-; of ilio far- 
tinco Is imperfect, while the Iron becomes at tho snrae time doterlomled. In 
carrrlns out his Invention, Mr. Uontan opcmlwl upon ore known n» Clcre- 
land Irori-Kianc, which ore contains of alumina 7.0G. and nt silica 8.112, Now 
wh«i, wrorilinit to This Invention, Iron ores are emplnj-od which contain 
nnabi p r vpu r O o M of adlca mhI alttmlaK AUtann from ilu» vJowm, 4 



I 
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(jnunlilT at saoilatone £lioii]il be regulated e» [bnt Ibo silica and alnmlotll 
ttie <'har[ro may Ijcjit to cacli olbot tbc aotac, or watXy llio . 
Nt was the citaa wlih thu Clcvelimd Iron-stone, wliirh ww as fblluwa: Ckt 
intnlnlng nlncly-lhnc pw omt. rf 
iianlng finy-tlirce per coot, at rilica, 4 en. 
TblB invention coiielau in adjnsltng Iho proportion oriho silii ' ' 
in tlio charts by llic aJdition of allfca, wlicro ores nm employed which do 
DOI ['Onlain eaeh a qanntlty of sUlcu (when comblnud with lime 
(ins) aa will carry down [lie alumina wliicb tho ore containt, and alllN 
larae tlmo produFo a sufflcicnily Bald isLig. In this mannor Mr. Morgaa b 
CDubled to smelt ores or this dcacrtplioa as ailvaDtagtoiuly b» orea wilid 
nalanilif conl^n sliiva and atnmlna in such proponionj as to {iitMluce : 
or nistblo llftX- It will bo socn Ibat the principal feature In this method 
lists In employing elilrii ax a Qnx. Now, as lius been remarlicd, ihs tiw it 
titlca |j as well known, or ought to be, by nil who baie charge orAttnocWiM 
limestone, and consequantly the mere employment of that subttaneo (ta* (!>■■ 
purpose would not prevent Its u«c by otbrrs either in the form or 
or sand I but we arc told by Mr. Morgan ihathe Is aware that »Illc4 h« 
U5«d before aa a flux; bnt heretofore It has been used with ores whldi d» 
contain suffluiCDt aillea to rorry down the alnmhia, — thai is lo i^, at 
two of BllEca to one of ainniina, — hut which, ncvertbeleai, do not eft 
silica enuuKh lo nmito enffielcnt dag to prowct the iron tmm th« bloci. Mil 
Tor the proper worliiiig of the Dimat'e. This inisntor claiioi only the em- 
ployment of slllea, where It b nsud together wilb ores, in wlileh the qn 
of alumina present is equal to or exceeds ono-hoir of (ho quantiljr oT 
— Nea> York Tribune. 

Camera and Cotdf's Imprni<rd Fumaa. — la thli inTentioa, the floe* «f 
ronuUHsa for tbe production of wronijht iron or cteei aro to constnielcd 
liie perpondii'ubtrly from Ibo gntic, so an to carry off all doleicrioiu | 
generated in the prom^ of manufketure, and also in preventing luch il 
rioni Koses eotning In contact or buin|{ invorpomted with the maul H> : 
ufactured. FumacGS thus constmctcd cause the bent powerflilly ra t< 
and reverberate upon the metals, and at llie some time prevent all Ibu 
(moke piuiinj; over or cumluf; hito contact with the metal wliile In a 
of ftision. — at™ Tork- Trihnne. 

ImpnntjaeTtt in Ihr. Mamffariure of C(ut Sled. — In a communloilloa H M 
London Engineer, Mr. Rolwrt Mnshci, in (vmmentlng upon the 
process" fbr manufacturing Imn, describes improvements whldi be M 
mads In prodacing eleel IVom cobt iron. In an experiment with Wolah Xo 
1 pig iron, whicli wa« purifled in a Bessemer Aimace, he added im poondl 
of B triple compoimd of malleable iron, curium, and mangonccc. M CMq 
Boveniy-two pauuds of the cast hnn, and the in<^l« mwlo (Vom thte ■» 
good welding cast sieel; on the other hand, ingots made from the aaoN ||i 
metal without Ibe manganese and carbon bcinK added, were to hrlttll M 
they cracked lo pieces, at both a hlijh and low heat, when worked undV A 
Iiammcr. Tie asserts that tlicro never won, or can be, a bar of finwal 
cost siogI made by the Besfcmer process alone. It is (fcnemlly faeU iki 
molten Iron cannot contain oxide of Iron in solution, bai Mr. MdsImi ii tif i 
diObrent opinion. lie also asserts that a verr email quantity of nutalU 
mungnnefc, introduced among molten cost Iron, countencts all tiw pcnil 
eloos effects of pbosphoms and siiiphiir in II. He Says: "I have CMI^ 
,*M/;«I mj'sclf of a piMinnetrtUiTBJcnVtftct.tvBWwiVs.ttiM tbs 
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tllio mangnneso In iron or steel, conTerrcd u 

s, wbcn i:[>lil and bcnled, which llio pressaro or a nolnlile nniount 
or tnlpbur or pliMphorus cannot overrome." In niiolbcr portion of hi» lot- 
l<?r Itu uya: "TbO (crcnt rcmedj' llir rod-shoitneas iu Iron or Hti^el li dlmplf 
Itio ulilltlon tit A little metallic m»agane«o thereto. Wh; ore the rniaalaa 
Irons celctirwetl for Ihcircxiwalvered-tonalmess anil cold-ioURhncss? Sim- 
plj herauw Ihey contain a STant{ lUIuy of metallic imui)!aueiie." 

T^txier't Eiprrimenla on Ike De<arboniaitioa of Iron. — It has ortentlma 
twon a <al>jcr[ of remark, that wrought-h'on lubea employEil In the pro- 
dttclion of mdium arc never eonvertcd Into CBSl iron, although iho carbon- 
ate of soUa. Cram which sodium ix distilled, rotitalns a lart!;o nmount of 
carlwn. M. Tisslcr, of I'liris, lias recently made some exporimenla in con- 
nection with this nubjuct, and has aacertalncd thai wron){ht iron li not 
nffoded in any way by the carbonate nlludcd lo, even at a Tcr? high teio- 
peralnre- Ho tried Iho action of the carbonate of Boda npon malleable and 
rasi iron at the melting-point of the latter, anil foond that whila the molloa- 
bte iron was not atTected, tho cast iron was deprived of Its carbon and aili- 
C01I, and converted Into malleable iron. M. Tisslur aleo operated on ipa; 
pig iron, containing six and a half per cent, or silicon, and graphitic carbon. 
Tlie iron was healed with an enccss of carbonate of soda, at a brlgbt red 
boil, for Kevend honrs. It boiled np, Gvalvlng; bubbles of carbonic oxide, 
niitl when thla action ended, the iron was withdrawn and Immersed In water. 
Thu n»ult wan, that this Iron, formerly so brittle, coald now bo fbrged uiidur 
tiK ttatnmor, and welded; Its granular structure had disappeared — It luut 
become llbrous cryaiallino. The action of tho carbonate, as reported in the 
J> TrrhmbiijMt, removed nil Iho sulphur and pho^horus fVom the Iron, as 
writ as the silicon. M. TIsaler bos onlj made experiments with small masses 
of iron; and allliousb tho results of his efforts are interesting as a matter of 
sclenee, yet practically they are of little value, because the meinl so treated, 
allliDngh changed from pig to nialleabla and wrought iron, becomes loo 
pc.miu. 

Krw Budr rf irtaHng Coal Sled. — A new mode of treating cast steel has 
h«n recently polcntcil iyy Ferry Q. Gardiner, of New York. Pure iron is 
Fdftened liy heal, hut di>« not molt; benco it is shaped into tools and pieces 
Iff maciilnery by fbr^ing, and costs IVom IS to SS cents per pound. Cast 
Iron, whicb is a combination of Iron, with 3 or 4 per cent, of cariion, does 
Jiot soften byhcat,bnt at certain temperatures suddenly meils ; hence tliis 
nivtul Is worked into nsefnl shapes l)y cniillng into moulds, and costs fi-om 3 
In .1 cents per pound. Sloel Is iron, combined with ft^m ) to li per cent, of 
mrbon. Tills metal, when heated to SOOCP Fohr., Iiccomoa soft, and ran bo 
forscdanil wcidedt heated to 3500°, It mclta, and can bo poured Into moulds. 
The ordinary modo of working steel Is by forging, and articles made of steel 
thus prepared, cost trora 25 lo 7S cents per pound. Many have attempted to 
make these articles by casting Into moulds, but Ihcy were unsuccessful; Iha 
metal was not as tough as after beln(; hammered; besides, sotno idr remaining 
In the mould, and mixing witli the fluid metal, produced Ihoso defects turli- 
nlmlly called honey-comb and piping. Mr. Gardiner oeems to havD suc- 
cwKlcd In orerrflming the difflcullles. Ills process Is m follows; Moulds of 
flrc-clay or blackk'nd are prepared In a substantial l>amc, so al to bo u>nl a 
srrcat nnmbcf of timet. Each mould communicates, by a strnluhl vcrtienl 
pijie, with an alr-ebnmber placed above It, and Ibis al^M^llamller Is eloswl hj 
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level, Ii a cap, fi'om ilie Imiloni of whicb a, curvod pipe lends to tlio lusca 
portion of Uie mould; the opening or tiiifi pipe in the cap Is doscil lif n plu^ 
Eucb tbino tbSa mnnld U to bo n9«l, It la first heated to eheiry bent — Ihnt Ii, 
trnrn 3000° to aSW— fn a proper otcq. The air rontalned in (he ktoiI 
portloua of tbe monld, cxpunda (o about nrhxn tiiacs Ita ori)(iiial bulk, ami 
tn M doing, escspea tbroai;h Iho vnlve at (he top of the air-chamber. Tbi 
mould li iwlfll; taken fyom the oren, theindted steel poarod into It, and H 
1b replaced In Ihe oven lilt the melti \e coogcaled aiid bmn^ht down te 
chen-f rod. From Ihe shape of Ihc mould, It results that the rocttcd metil 
entering the mould from below, poahcj out the flmall portion of air remain- 
ing, without <n[xin)c vdlb it; as fbr the (evi bulbs wbieh miirht bave tntenil 
the steel when fhlling down tbe pipe in Its way from the cnp to the bouon 
or tbe monld, li is vciy llttio, and all colloeis in the spme roimed in tbe p<u- 
in^ to the Blr-eham1«r. whit^b is afterward broken off. After the metal ii 
ron:ntBlcd, It is taken fVom the mould and planned inio oil at ISO', TUi 
linnleiiB it to tbo Hjrbt point, and the articles do not reqnlrc temporidf, 
IwBldo being smooth, wlibout cracking or wurplng. — JPeic rimfc Truiitt. 



This procMs, which is oompleiclj- free from dancer. Is bmed on the Ktioa 
«hleh cyanide of polalsium in powder is capable of exerting ou fafdralBd 
photphurec nf copper, obtained In tbe humid wa;. Tbe latter componnd k 
procured bf decomposlni;, at tbo boillnt; temperature, a solution of SDlphiW 
of copper by means of* pboaphonts ; tbe product coaatllutes a powder of a 
pvyith black, composed of pbosphurct of copper and basic pbosphiH. 
This powder is kept under water. When it Is dried, it may with Imptinllyba 
mixed with cjftnlde of potaaaiuin ; the dlaengagumcnt takes place only wIm 
a little waier is added. 

TbD cyanide of potasalum cannot be replaced by potsesa or soda, Md 
water should not be replaced by dilute alcohol. In the tbnnor case, no dis- 
en^goment occura; in the second, anliifliinimablo phospboretlod hydnicea 
Is developed. 

It to known that pbospburctiBd hydrogen readily blackens aolntioiii «/ 
nitrate of Bilver. M, Iloettger applies this reaction to the production vt > 
kind of sympathetic ink ; for Ibis purpose, it Is suffldent tn espoae W HA 
discnK«K<^mcnt of gas a paper on which charactera have been traced tn a 
aoiutioti of nitrate of silver; the characters immcdiotel)' appear black, wl 
art very stable, resisting not only the action of alkaline liquors, of cotatieni 
of cyanide of potassium or bj-pnchlorito of Umo, but also the InflueatBOf 
dilute sulphuric nitric, or hydrochloric acid. 

The nmorphoua pbosphoms reduces sulphate of copper only In a»maek 
as it stfll contains ordinary phosphorus. Tbe author proposes to turn tW» 
property to account In induoiiy tbr freeing amorpbous pbuephoms fhini (Ik 
ordlnBry pbosphoruB which It may contain, if we do not prefer to havi. 
nH-oiirao to the rcrr simple and practical process of separation, which H £ 
Nlcklc* has made known. 

The phoFphurct of copper in qnestion is composed according lo the for 
mnla Ph Cim. In the erndo state it is tnixcd wiib the basic phwphate rf 
ctipjier, wblcli docj not Itopede the disangagiiment of phosphnietwd ^4?' 
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qpM, but which may be averted b.r boiling with r aolation of bicliTomnta of 
poi^uB acidoliued wlih sulpborii: »dil. 

The phcphiiret of copper nhich rcsiaU Ihis latter ngcnt la decomposed, 
bUhouj;h slowljF, whCD It la boiled with hydrochloric acid; the iirodntts of 
the nsclion nro DniuflammiLblG goi tail chloridu of copper. However, this 
phiMphiuvt may luflumo npontancoualy when exposed to the eoIot niya. 
This. At loust, la what happeocd to U. Boeltgcr in plucing the crude phoft- 
phonu in the sun for tlio purpose ordrj-inf; It. 



The author placed two ounces of «ulpliur. in fni>nnents, and twent)'-QTD 
onnc«s of (.-uiicenlnited aulphniic ncicl, Into a glnsa tlusk. fumlahed with a 
pu tube, nnd healed it over a !ipirit-lamp. The sulphur hood melted, and 
Id a titan titno there was an evalalion of inlplmrous acid, which wit« con- 
docted Into water. Tlie erolution was vary niilfomi, and the burning of ibo 
tpirit-lamp was continued until, after about six hours, tUi^re was only a com- 
puratit-rlr £mull residue in the Haili. 

During this trcBtmenl, the Bulpliur conetnntlj Houtod In the form of a 
tranapiutnl liyadalta-reil, thickly fluid maae on iho hot sulplinrlc acid, and a 
imsll portion or It aiilillincd ; part of tliia coaden^ed again In dropa npoD the 
walk or the flull, and Sowed back into the acid, whtlat another part was 
d^MMited In th« form of a Ibin cnial In the nock of the tiask. Very small 
quHJiilllea of Kulpbar were mrried l\irther meEhanically l>y the sulphuroos 
acid, ami di^poslted In tho connectinj; tulie. At the conclusion of the proceas, 
tbcflaak cantiihiedonly4| drachms of sidphurlc acid and32eniliu of unal- 
lered aalphDr. 

The advantiwes Of this process are : that It rumb>ho» a pure prodnct; that 
h b easily and cheaply cITected ; the Dvolalion of the snlpburoos acid gaa la 
Toy unifonn ; ami no sulld deposit scltlca nt the bottom of the tcssdI of 

ppi^Mkm, which, in utlicr mi^ihodn. ao oHen occastona tho cnkckiiijj of the 

mmhpa.~I>ii>glfr't Jaurmd, c. 1. p. 379. 

Tho followlnj; populariy-wrltten nrttcio contalDS a eammnry of what hna 
bwn vltbi-ted, during the 1a«i few yvan, in the treatment and application of 
" cnal'tMr " and Its products. 

Every reader Is pcrlbctly familiar with the color, odor, and generally iti«a- 
gprcable nature of tar. Wc don't mean the rich, fraicmnt, foreign fluid, pro- 
poml (Vom the roots wid otborwifiO useless portions of resinous (Ire, ani) 
known fu Stockholm tor; nor yet tlic purer extract furnished by the wood- 
Ttnciair or pyroligncous acid maker. These are tars, but they are not our 
tar: oar tiir Is for more disagreeable than any other kind, and ii uaually 
oiIImI, In allnslon to the lource whence It U obtained, cool-tar. 

Coat-tar In lorn IVom the long embrace of In parent coal, at the period 
wbpn lliot parent yields up to the service of man a DO lesa chcriahed otT- 
fpHiiK. e"-*- -Va coal is heated in confined chamliers, the earbuivticd liydro- 
gpn, ftir iliu priMluciion of which tho operation \t pcrformeil, i^ scimruted, 
and with it u '|uautlty of ihubhick ti-cudey-loohlng fluid known at tor. Thia 
ft collected In proper receptaclef, and na It is of no use to Ihu go* miuiutiw- 
tottr, b Hbt to dioM whoie tpetial btutMH li lu pretaKftfton; 



COAL-TAB — ITS com-osmoK 1 
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• 

Until tho last few years, the applications of coal-tar wore Yery simple, and 
very limited : it was spread over a vast variety of subfitancea which required 
Its preserving influence to g^uard them ttom the weather; it was used as a 
rough Tarnish for f^^ntic ironwork; and it formed an important Ingredieiit 
in various compositions used instead of stone for esplanade purposes. 

Coal-tar is a union of a very considerable number of organic bodies, somo 
being solid, and others fluid. It contains — if you desire a clear and satis- ' 
factory idea of its composition — ammonia, aniline, piooline, quinoline, pyri- 
dine, phcnic acid, rosalic acid, brunolic acid, benzole, toluole, cnm(de, ey- 
molc, napthaline, paranapthaline, chrysene, and pyrene. As each of these 
sixteen substances is individually more or less complicated, we are not, we 
think, wrong in saying that the fluid formed by their union is somewhat 
remarkable. 

The apparently simple business of the tar-worker is to take his tar to 
pieces; not to separate it into all the various components we have enn^le^ 
ntcd, for that would be a very difficult, and perhaps useless proceeding, hot 
to extract from it a number of vastly different bodies, which have been pot 
to a variety of uses in the manufacturing world. 

In nearly the whole of his operations, the simple agent used by the ta^ 
worker is heat. It is one of the fundamental laws of chemistry, that eiveiy 
fluid at a certain temperature shall assume a gaseous form; the temperatmm 
at which such change takes place being entirely dependent upon the nature 
of the fluid operated upon. The highly complex body, tar, is therefore 
placed in certain large stills, each containing from 2000 to 3000 gallons; and 
heat being applied, the tar in time begins to boil ; and each of its flnid con- 
stituents, which assumes the form of vapor at a different temperatore ftom 
tho others, separately makes its appearance at the end of the still-worm. 

The first of these is a quantity of ammonia and other gases, all of whicli 
are collected in cold water, which soon becomes strongly impregnated with 
them, and is used for the preparation of a rough description of sulphate of 
ammonia, which finds a ready sale as an important ingredient in certain 
artificial manures. 

As the heat is increased, an oily fluid comes over, technically caUed "light 
oil," which is carefully collected apart from the other products. When as 
much of this light oil has made its appearance as about equals in bulk one- 
twcnticth of the tar originally put into the still, it ceases to be produced, and 
is succeeded by a dense, dark-colored fluid, with a peculiarly offensive odor, 
known as " dead oil." The dead oil comes over in much larger quantity than 
the light oil, equalling fully one-fifth of the tar. When the dead oil has ceased 
to run, tho distiller knows it is of no use to keep the pot boiling any longer; 
tho fire is therefore put out, a huge tap at the bottom of the still is turned, 
and the thick, black residuum, still fluid in its heated state, being neither 
more nor loss than common pitch, is allowed to run along certain channels, 
prepared for its transmission, into immense underground tanks in which it 
is stored. 

By simple boiling, then, our manufacturer has split up his tar into four veiy 
different matters — pitch, dead oil, light oil, and ammoniacal liquor. 

With tlie pitch he does very little. Shortly after running from the still, it 
is ladled out of tho great tanks already mentioned into moulds formed of 
the halves of lesin-casks, rubbed with chalk on the inside to prevent its 
adhering; and being sold in this &latA, it ia -oa^ fot e^ variety of well-known 
Purposes. 
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The greater imrt of the dead oil, too, has no further process to undergo. 
The product is in reality a rough mineral creosote, and possesses in a high 
degree the antiseptic properties for which creosote is so celebrated. The 
dead oil is about the most important thing got out of the tar; thousands 
and thousands of gallons are every week sold to the different railway com- 
panies for the soaking of sleepers and oth(ir timber; for, once well impreg- 
nated with the fluid, every description of wood may bid defiance to both wet 
and dry rot. A good deal of the oil is, however, used for a very different 
purpose.' It is exceedingly inflammable, and contains a large amount of 
carbon ; and these two peculiarities are taken advantage of by slowly burning 
it in corions little lamp-furnaces connected with vast brick flues; the smoke 
ftom the burning oil is rapidly deposited on the sides of these flues in a form 
which washerwomen would recognize as " blacks ; " and being periodically 
Scraped off, it makes its appearance in the market as '' lampblack." 

The light oil is, however, a substance requiring a good deal more prepara- 
tion, and serving a greater variety of purposes, than any of the other pro- 
ducts. Light oil is impure coal naphtha; and to free it from its impurities, 
especially those affecting its color and smell, is the crowning object of the 
tar-dlstiller. 

As it comes over, in the first instance, it is a dark-brown liquid, smelling 
most horribly. Being, in this state, all but useless, it is at once redistilled, 
and loses a large amount of smell and color. It is now ordinary " naphtha," 
and osed for a variety of purposes, but it still contains a large quantity of a 
peculiar greasy matter, called " paranaphthaline," from which no amount of 
distilling would entirely free it. To separate it from this paranaphthaline, 
therefore, it is mixed with " oil of vitriol," in an iron reservoir, and the acid 
and naphtha are thoroughly shaken and stirred together. For some little un- 
derstood reason, the fatty paranaphthaline leaves the naphtha, and attaches 
itself to the acid, carrying along with it a vast amount of impurity, and 
* leaving the naphtha in a very commendable state of cleanliness. As the oil 
of vitriol is nearly three times as heavy as the naphtha, directly the stirring 
and mixing process is at an end, the two bodies separate, and are drawn off 
from the reservoir into proper receptacles. 

The naphtha is now either sold in its present condition, or again distilled. 
For the most particular purposes, indeed, it is distilled or rectified three 
times, the whole operation being conducted by the steam of boiling water; 
and the fluid is known to the trade as once, twice, or thrice run naphtha, 
respectively. 

Here the legitimate labors of the tar-distiller end. He has prepared fh>m 
his black tar — pitch, creosote, lampblack, naphtha, and sulphate of ammo- 
nia. The first three are used, as we have already said, in their existing 
forms; while the fourth, the coal naphtha, has yet to undergo a greater 
Tuiety of changes, and to fulfil a larger number of ofiftces, than all the other 
products put together. 

In the state in which the naphtha leaves the tar-worker's yard, it is used 
extensively for illumination, for which it is eminently fitted by the immense 
amount of carbon it contains; and if the lamp employed in burning it be 
only constructed so as to allow of the actual combustion of this carbon, the 
light emitted is probably greater than that obtained fVom the same bulk of 
any other known substance. It is also a solvent of caoutchouc, gutta-percha, 
and other gums, and therefore much in request by the varnish-maker; whilst 
purified and deprived of its smell, by some secret melYvoCL \t\ifeQSiTSk<i» XJaa 
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benzine liquid, extensively used as a valuable detergent of grease fh)m wear- 
ing apparel, etc. 

When coal-naphtha is submitted to the action of certain chemical bodies, 
totally different fVom itself in their nature, the most remarkable changes take 
place in it ; certain of its principles unite with certain elements of its added 
body, and compounds arc produced of the most unexpected nature. 

Thus we have said that one of the constituents of tar is benzole. Now, when 
the. tar is distilled, and separated into the dead oil and the light oil, this 
body, benzole, suffers no alteration in its nature; its affinity for some of the 
other ingredients of the naphtha is so great, that simple heat is altogether 
insufhcicnt to produce a, disunion; and the consequence is, that the benzole 
goe»over with the light oil, and continues to form part of it. 

By using rather more energetic chemical means, however, the benzole may 
be separated from the naphtha, about a pint being obtained from two pil- 
lons. It makes its appearance as a heavy, oily substance, with very little 
smell, and a pungent taste. When this apparently useless fluid is mixed 
with nitric acid or aquafortis, a singular phenomenon occurs, — the two sul)- 
stances, the benzole and the acid, unite, and produce what chemists call 
nitro-bcnzolc, a fluid precisely resembling, in smell and taste, oil of bitter 
almonds, and extensively used in various ways, in place of the more expen- 
sive and poisonous substance which it represents. 

Yet another strange transformation may be effected, phenic acid we have 
enumerated as existing in tar; and phenic acid, like benzole, is not altered 
during the process of distillation, but passes over with the naphtha, and 
forms part of it. Phenic acid further resembles benzole in being of little nse 
in its pure state. When, however, it is treated with nitric acid, already men- 
tioned, and evaporated, long pale-yellow crystals, bright and clear, make 
their appearance, very beautiful to the eye, and intensely bitter to the tongue: 
these are crystals of carbazotic acid. Their color has caused a solution of 
them to be extensively used in dyeing silk; their taste has made them ser- 
viceable in adulterating beer. 

Using only the multiform processes placed at his command by modem 
chemistry, the investigator into such matters has gone on experimenting 
upon all the compounds of this curious body, tar, and has baptized with 
fearfully hard names the substances produced therefrom, until he has given 
us binitrobenzol, hydrobenzamide, bi-bromide of chlorabronaphtese, and a 
dozen other no less mystifying substances. Those above mentioned are, 
however, the principal ones which have yet been put to any practical use. 

Who will despise the nauseous, black coal-tar now? With substances ob- 
tained from it, we have rendered our timber impervious to rot, have patated 
our dwellings, paved our streets, made our varnishes and water-proof gar- 
ments, taken grease from our Sunday clothes, manured our fields, dyed our 
silken fabrics, adulterated our beer, and flavored our soaps, sweetmeats, and 
confectionery. — Chambers's Journal, 

ON SOME MODIFIED RESULTS ATTENDING THE DECOMPOSITION OF 

BITUMINOUS COALS BY HEAT. 

The following paper has been communicated to us by Dr. A. A. Hayes, of 
Boston. When bituminous coal is exposed, in proper vesfeels, to a gradually 
Increasing temperature, at a ccxtam. poVuX, ^^c,oTsv^Q>^v\.\ft\!L covamences and 



CHEHICAI. BCIENCB. 229 

Dootfnac^ while henry bydrocarhon vapors, miKed »ilh the vnpore of water 
■nil ttaiu oT ammonlii, escape, anil miky b« condunecd. 

Tbe proponfcm oT tx^rniancDt guiGK formed la small In ramporlEoa wlib the 
weight or the liquids pradnred, when tlio dcrompoalttoa of tlio coal b varts- 
fllll; re^ilMed. In thu anllnary mptd bniulcinK up of the composillon of 
coal by heat suildciity applied In the manuraclurc ot' iUutniDUIIng gas, llie 
proponlon of pcnniitient ffusea is ln(;reBKed, but the lieuvy fluid liydroolrbona 
;irc also tlinuBl. Thla mode of dccompoailloa Is evidently a mixed ono, 
[i.inaking of [be cbsractera of a regulated distillation. wbJlo at tbe sainD 
montcnl a mon; complete dceiruc^tlon of lUo coal It proceeding in some parts 
of the mitss. A further decomposition of the fluid products, cotidensod from 
I'llliur or bulb of tbeae taodcs of operating, takca place when we ngaln snb- 
Ji'cl tLoni to the Influence of heat; and tblK wctl-knoica fact la tllu Liasis on 
which improvemctits In tlio manufncturc of illuminating gas bavo been 
fOundMl, — 1 secondary destmetltin of vapors being effected Inappropriate 
apparatus, heated to n high temperature. 

TbU character, wbicb all the bituminous coals cxbibit. of passing Into citiv 
bon nearly free from vapors only when bcavy fluid bydrocarbonii are also 
foitncil. bns. iu a chemical view, liccn the strongest fact adduced la opposi- 
tion 10 Ihs j^nerally meelved opinion that the aathradtes and semi-anlhm- 
rlm lisve reaulled IVom chemical changes of binuninous coal, through the 
niRncy of the heat of igneous rocks which have disturbed their beds. Tbe 
hvav; hydrocoibons. represented by ordinary coal-tar, are the most iode- 
simiitlbla bodies known ; and wherever anthnicltca exist, wo should expect to 
find near by tlioee products of the chemical changes efllbctcd in the coal. 
Such Is the dellCBcy of tbe balance exlstintc between the elements ot the 
livavy hydrorarlions, that no serand dlntillation of them can bcelfDctcd; Ihcy 
always andcrgo dceom position by hem, with the scptiraiiun of carbon, which, 
under any known natural conUIIIous, would remain to attest their previous 

t>>ni<lderatloiis of this kind have led me to experiment on tbu cbltnuM 
which coals nndoTKO by beat, where the inflaencliig conditions were not the 
•nmeas tboH usually seen; and the results of extended trials dumonstrale 
that the biinmlnons cools may be hrohon up into permanent gases, vapors 
nf water, and ammonlaeal salts, while carlMMl remains as a flxed produei. It 
wo Enbstltuto, for tbe onllnury fonns of appurains used In decompoitlng cool 
by beat laddcnly applied, any mudiUcnilon of form which eompels tlio Has, 
as it ftirms, to escape (h)m the mon; bi',:lily bcnicd part of the mass of ooal, 
Ilirougb a ininll opening, or, l>eltcr, n *mall eduction pipe, the licavy liydra- 
« form part of tbe products wbiib escape. Generally the light, 
\y coloriDsl oils of tbe beniole series, appear with the aqueons solullons 
I aniinonlacal salts, while otdy an accidental quantity of carlion la de- 
al hi the edactkin pipe. The carbon left Is more than usually compact 
'. Bucb coals M ordinarily prodnee mncb water, when they form 
f hrdrocarhons, airtinl less than half the usual amount, when thus 
mpoMd, under the Influence of the constant presence of an nlmotphcre 
^V'pnniBiicni gases. 

^Y^ fbllowlufibeohierTAttoni aliheeariier stage, It was fouml that the slic 
ot the eilui-l ion -lube lending the gus from i lie hotter pnrt nfthc mav orcnnl 
undergoing changes, excried a mii-t marked effect on the conipo«Illon of the 
pnxlucts. It was csiabiislied as n fai't. that lu an ordinary coal-|{ns ivtort. 
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the size of the conduit might be yaried so as to allow the tar4ike bodies to 
form, ur to prevent their appearance, at pleasure. 

But a more remarlcable result was obtained when, after having prevented 
the production of heavy hydrocarbon fluids, the influence of reduced size of 
tube was studied in its relation to the composition of the gas afforded by a 
peculiar kind of coal. To a certain extent, the chemical constitution of th9 
gas formed was found to be under control, and the conclusion reached was, 
that dissimilar permanent gases may be thus obtained fh>m the same parcel 
of coal without a modification of temperature. 

Any explanation of the change of composition induced in the volatile 
parts of bituminous coals under the above-described conditions, should not 
include mechanical pressure, which is no greater than often exists in ordinaiy 
cases. 

It seems probable that the presence of an atmosphere of nearly permanent 
gases in the decomposing vessel, and the regular continuous flow of them 
from the coal, prevent the formation of heavy vapors at the instant of change 
in the coal. In support of this point, we find the temperature necessary to 
convert coal into gas without the presence of heavy hydrocarbons much less 
high than when they were produced. 

Wc may, therefore, observe the decomposition of coal without the simul- 
taneous formation of tar, and beds of coal may be converted under existing 
natural conditions to anthracite, without secondary products being formed. 

ON THE DECOLORIZATION OF ROSIN. 

• 
At a recent meeting of the Royal Institution, London, Mr. Mercer exhibited 
a specimen of purified and bleached rosin, a substance, he said, which at 
first might not appear to be of much interest or importance, but the bleach- 
ing of rosin was a subject which had occupied the attention of the most 
eminent chemists, and hitherto without success. Now, however, the problem 
had been solved, and a patent taken out by Messrs. Pochin and Hunt, of 
Manchester, by which common black rosin, worth only 4«. 6d. per cwt., was 
converted into a beautiful white article, worth 18s. per cwt. To obtain this 
result, the rosin to be purified was placed in a still with a receiver, and a 
steam-pipe in connection with a boiler was introduced into and reached to 
the bottom of the still, where it radiated with various smaller pipes, perfo- 
rated so as to allow of the exit of steam. The steam was heated until the 
rosin melted, when steam was admitted and thoroughly permeated the en- 
tire contents, the temperature of the still being at the same time raised to 
600^, at which it was maintained until all the contents of the still capable of 
being volatilized had passed into the receiver, the contents of which, at the 
close of the operation, would be found to consist of fluid and solid matter, 
the former being principally water, and the latter the bleached rosin, holding 
a quantity of moisture in suspension. After the water had been driven off 
by remelting, the rosin had the beautifully white and transparent appearance 
of the specimen on the table. 

SAPONIFICATION OF FATS BY CHLORIDE OF ZINC— BY LEON KRAFFT 

AND TESSIE DU MOTTAY. 

When any neutral fatty matter is heated with anhydrous chloride of zinc, 
we see it melt and disappear graduaWy aa \Xv<i \fcTK^T«c\xw» fv%<&%. ^'ex.^w^. 
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;ho Iwo boctici i» complete. If tho tcm- 
for 6omu timu, and the mixture bo tlicn Eercnil liinog 
:r,— or better, with wntcr addulaled with hydrocJiloric 
whli'b. when sabmltled to diitliilatlon, gives the fkl 
Brills which conrtpand to it, anU with u> Insli^lficBnt production of acro- 
leine. The wash- wa ten cslryofT almost tbe whols of the chloride empiored, 
HI llial by evapontioD tliii may be agaia used for another procesi. Tbu fbt 
adds arc tbn* produced Id as grciit qimatlllos as by the common molhods, 
and have tbo same appearance, tbe same qnnliticH, and tbu same fusing 
point ■» tbose which are obtained after nnponiflcatlon bj aulpharlc acid. To 
nppTBte well and qnlchly, the mixture should be heated rapidly, nntil by Iho 
reaction of the two bodies on each other, which la of considerable violence, 
the vapor of water is abnadanlly evolved. 

In tact, tbe wasbingc with acidulated water may be diiipensed with; but 
the products then obtained by distillation are Bofter. If, however, the distll- 
bitlon lie eairied on by means of a. current of superheated atcam. this defert 
may be In a i;reat measure cored. In all our cx]H>rlineiit9, tliu use of super- 
heated eleam produced the products more rapidly, more firta, and less 

The cxperimenta were Innlltutod with a view to allow the'lnhabiianlB of 
SoDlh America to convert their fiits into stearic acid, wllhow the danger and 
expense of tmnaportlng sulphuric acid 10 tbo*e countries. In an economical 
point of view this problem Is resolved, sinco liie chloride of ilnc is sokl at 
Manieillea uevcr higher than two and one-rourth cents per pound, and, 
pocked in cases or barrels, can be shipped williout dunitur or Inconvenieuce. 
— Compta Batdia de I'Aaultmie da Sa'tnce), ParU. 

CONDENSED LYE, OE FORTABLE ALKAU. 

The brclrated oxides, soda and potassa, are known in commerce as the 
caustic, mineral, and vegetable alkalld. Being very deliquescent, It bos not 
been found piacUcablc, until quite recently, to put them up tor ealo In small 
parcels, so as to render tbeiji easily oecussible to famiUes, Ibr soap-making 
snd other lucfnl purposes. 

Various devices have been trieil, at dllTerent times, to secure tho caustic 
■Oda Id air-ll|;hl packages. A patent was obtained October \8X; one mode 
for doluj! wlilch was to wrap up Iho small blacks in paper Imprej^ated with 
• resinous composition; but this was soon discovered lo be inefllcient, and 
Bbondoaed, I)ccansc Iho caustic soda, possessing a powerful aOlnity fbr oil 
tubnancee containing tbe Eletncnts of water, — namely, hydrogen and oxy- 
gen,— quickly GoiTodcd the resinous paper, and destroyed tbe wrapper and 
envelope. 

The only mode which had borelolbre proved measurably snccvssflil In so- 
curing tbu caustic soda IVdtii atmospheric air and moisture, was the pntllug 
it into muialUc boxes i to this mode then; are many serious objections, on 
nciiiuBl of the dlfflculij of getting It out of the Iwxes, being apt to bora tho 
lingers and clothing, wherever it comes In contact with tbcm. 

Vetr rerontly. Dr. Oiase, of rhiladelpbia, baa succeeded, ann- vjuions 
experiment*, In rendering paper wrappcr^i proof against the corrosive mnlon 
of cnostic alkali, by means of Pamfllne. Tliipi being a hydro-cnriwn, Is in- 
susceptible 10 the corroRlve oction of tho caustic soda, and Is found lu ^cuu- 
iloD u> be perfix'tlj cfflclciil. 
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The caustic soda is cast into cylindrical blocks, and, under the name of 
Coiidonsed Lye, is sold in large quantities. — PhUaddphia Eclectic Medical 
Journal. 

GLYCERINE. 

Under a process lately patented in England, this substance is stated to be 
obtained from spent soap-lees, by forcing dry steam of a temi>eratare of 
400^ Fahr. through them. By this means the glycerine is evaporated and 
condensed in a separate vessel, upon the common principle of distillation. 
Glycerine has also been used lately in England, mixed with paper pulp, 
whereby the paper so made is rendered soft and pliable, and especially use- 
ful for some kinds of wrapping paper. 

DEODORIZING ALCOHOL. 

In trying to prepare a transparent soap, M. Klctzinsky has made a curious 
observation, which may be of value in the arts. He found that cmpyreumatic 
alcohols, distilled over properly selected soaps, lost their bad odor and their 
bad taste. A series of experiments, resulting from this first observation, 
lead to the/olfcwing results : 

1. Spirits of wine, brandy, or alcohol, distilled over soap, lose their empy- 
reumatic odors and tastes entirely. About 212° the soap retains neither 
alcohol nor wood-spirit. 

2. The empyreumatic oil which remains in combination with the soap which 
forms the residuum of the distillation, is carried off at a higher temperature 
by the vapor of water which is formed during a second distillation, the pro- 
duct of which is a soap free from empyreuma and fit to be used again for 
similar purposes. 

3. The concentration of the alcohol increases in this operation more than 
when soap is not employed, because this compound retains the water, and 
the alcoholic vapors which pass over are richer. 

4. Thirty-three pounds of soap is enough for one hundred gallons of em- 
pyreumatic brandy, and direct experiments have shown that under the most 
favorable circumstances, the soap can retain twenty per cent of empyreu- 
matic oil. 

5. The soap employed should contain no potassa; it must be a hard or 
soda soap, and ought to be completely free from any excess of fat acids or 
fluids ; otherwise it may render the product rancid and impure. Common 
soap, made with oleine and soda, by the manufacturers of stearine candles, 
has satisfied all the conditions in practice. If this soap is employed, it will 
be better to add a little soda during the first distillation. 

The hard soda soaps, as exempt as possible from fluid fat-acids, remove 
completely the empyreumatic odor, and act, for equal weights, much better 
than any of the other modes heretofore proposed, which disguise rather than 
correct the fault. 

A new method has also been introduced by Prof. Breton, of Grenoble, 
which consists in passing the raw spirits through powdered pumice-stone, 
moistened with olive-oil. It had been found that the fusel-oil is taken up by 
the fat oil, even if held in solution by alcohol; and on this principle, filters 
of woollen cloth were constructed impregnated with olive-oil; but there was 
no means of cleaning them when once satvita,\ftd'ml\v f\isel-oll. The pow- 
dered pumice-stone is easily freed from t\iaX im^\3a\t5^s^ «i\siH».\2Lwi. 



CHEmCAL 



KEW SOCKCB OF AUUONIA. 

Mr, Alexander WlUiuiu, of Ncub, England, in a letter to ihs Joamal of 
lAr Sociftn of Arts, bae suegcslcd u means oreconomlxiaj; tlu* wnsti' nitraj^i-'n 
prtKlacts eacaplng tVom tbe oil of Tilriol tliamlNir, hj effecHng their conver- 
lion into ammonia. Tliii is done by poanlng Ibe oacnping gaaes, mixed wiiU 
■team, OTw bcaled charcoal, and ihea into dilnle gnlphnrie acid, by which 
sulphate of ammonia Is oblained. Tbe rollnwfn;; is Mr. Wllllami' ddorlli- 
lion of Ibe arraDgcment ho empIoyB, and wliliJi has be«n tried on a la^^ 
■cole at (ha Pontardawo Vitriol Workl. 

"The appomns fitted up was of the following description: A nimaco 
was hiiilt above the exit-tube of one of thdr vitriol chambers, and a hricic 
pi9 retort, aliout fourteen iui'bcs In diameter, eight feet long, and open 
n( both oudg, was passed, throuifh its whole length. This retort was filled 
with eborioal, nnd kept at a red heat ; the CKlt'lube of the cbnmbcr and a 
Bteam-jet to inppljr the hydro^ii were attached to one end, wbibt »t the 
other end was nn upright leaden cyliniler filled with coke, and molalened 
with dilntod salphurle acid. On passinic the waitle mses and steam tbrough 
the i«tart containing hot charcoal, both were decomposed, the oxy^n or 
earh Uniting with the cbareoal to fonn corbonie acid, the nltroi^n and by- 
dra-^n] rombjnlng to form ammonia; then, toitether, proliably forming car- 
buiiate of ammonia, which was again decomposed by the diluted sidpbiiric 
oclil. the soipbale of ammonia being found remaining in solution. Thifi 
solntion won then eTaporalod, and In July IS-iV I first had the pleasure uf 
obtatnlng any quantity of cryBtaia of sulphate of ammonia, by this process, 
froiD a vluiol chamber in actnal work." 

ARTIFICIAL INDIA-RUBBEH. 
Tlie JmiTHol Franliiia InslilHle, April 18X1, tmnBhilGS from the proeeedlngM 
oTlhe Fnjni'h Al^adomy the following communLcalkini nn the abore saVject: 
Oh Ihe Artionqf tliluridf ijf Sulphur upon OOa^By M. Z. AiusdH. — If 
a rcKcinhle oil be mixed wHb about one-thirtieth of Its bulk of chloride of 
•ttlpbnr. this latter sabntanee will be entirely dissolrodi in a little while the 
mlKtnni hoan, and assumes a viscous eoniislence, lu ibtt ftrqnenlly (he 
resael may ho Inverted without apilling the contents. 

If the ebloride of sulphnr is in the proportion of one-tenth, Ihe preceding 
phcnotnotM acquire mvater bit«nslty. The mixture soon attnlns n tetnpcro' 
lure of yxf or UO' Fah.. some bubbles of byilrociiloric orlii are dlsongOKed, 
-Ar\-\ the whole mass Bolidiflcs instanianeonnly without Iwing ill transpar- 
r Tir-v, and a«]ulres a conslatcnco like eaootchoac. This product possessci 
I ■MioelMtieliy, and sbrinks slightly after consolidation. JLiceniloi lodls- 
•AW-A water, It loses Its impspnicncy and Iwcomcs opaque while. In n few 
il.vya It Is iranafbrmed lnlr> a while, slightly friable, elastic moss, having 
iiri slmilaiiiy to Ihe orlghial sobBtance, and resembling rather an organic 

If wo take a mixture of one purl of chloride of Buipbnr, and nine of oil, 
niid heat the mixture, wo shall find that at about 140* a pretty strong re- 
:i. ilnn thowa liself. Itydrorhlorlr arid Is dlseniiOKed. and the mnss Is trnns- 
1 . .ruled Into an cla«lie cnvemous substance like sponge, very closely rwem- 
iiiing certain cryptognmic vogetallotu. Moveratcd lu n 
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All these products resist the action of boiling alkalies, whether dilute or 
concentrated. Ammonia and the concentrated acids have no action on 
them. Neither water, alcohol, ether, sulphuret of carbon, or the oils, appear 
to alter or dissolve them. 

At the temperature of 300^ Fah. they remain solid and unaltered. A few 
dej^rees above this point they begin to melt into a brown liquid, and emit 
whitish acid vapors. We have not had time to determine the composition 
of these substances. After long boiling in alkaline solutions, reiterated 
washings with dilute acid and boiling water, they still con tarn sulphur and 
chlorine in considerable quantities. In this state, the slightest shaking com* 
municates to them a peculiar vermicular motion, which continues for some 
time. 

Action of Chloride of Sulphur on OUs, or Vulcanization of Oils — Bp M. Perra. 
— The chloride of sulphur combines at ordinary temi>eratures with flaxseed 
oil, as well as with other oils. 

If we take 100 parts of flaxseed oil and about 25 parts of chloride of sul- 
phur, we obtain a compound which has the maximum hardness. 

100 parts of the oil, and from 15 to 20 of the chloride, give a flexible com- 
pound. 

From 5 to 10 parts of the chloride will thicken 100 parts of the oil very 
strongly, without hardening it. In this state it is soluble in all the solvents 
of common oils. This is not the case with the other combinations, which 
swell somewhat, and lose a little sulphur without dissolving in solvents. 

If we dilute a given weight of flaxseed oil with 30 or forty times its weight 
of sulphuret of carbon, and introduce one-fourth of the weight of the oil of 
chloride of sulphur, we have a product which will remain liquid for some 
days. If in this condition it be applied upon glass or wood, etc., the sul- 
phuret of carbon evaporates, and you have instantly a varnish. 

The chloride of sulphur saturated with sulphur, is preferable, for these 
actions, to that which is not saturated. 

In making these mixtures, proceed as follows : Introduce the chloride of 
sulphur quickly into the oil, which must be stirred so as to mix them inti- 
mately. Gradually the mass heats, the combination takes place, the oil 
thickens, and forms a compound more or less soft, according to the propor- 
tions of the chloride. But small quantities should be operated on at a time, 
and all elevation of temperature must be avoided, otherwise the chloride of 
sulphur will be volatilized, and will form bubbles in the mass, or carbonize 
and blacken the oil. As soon as these two substances are intimately mixed, 
pour the mixture on a plate of glass or other polished substance, smooth it, 
and in five or six minutes, according to the temperature of the air, you 
obtain the compound. With the point of a knife, detach one of the comers 
of this pellicle, which may be easily raised without breaking. One coat 
may be laid over another, and they will unite in one, provided the upper 
one be put on after the temperature of the lower has been reduced ; mois- 
ture in the air must also be avoided, which decomposes the chloride and 
prevents the adherence. 

By following this mode, I have succeeded in making little boxes, knife- 
handles, etc. By introducing wire gauze into the mixture, plates of consid- 
erable resistance may be procured. This is easily done by laying the wire 
gauze on the glass, and proceeding as above. 

All the products thus made are completely transparent, if care be taken 
to keep the articles in a stove or other warm place, to drive out the vapors 
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or fbloriile of tnlpliar, aud prcrmt the dampness tmm -Ic ram posing this 
n'oipunnd. Thiau liurd nuDponndii of oil are not atincliod liy nny ftlnida- 
plicric inflDcacra; t have left thrtn lljr Bcrcral >-c«rs exposal lo iho cxMrnol 

Thetc m)m[K)aiids are not, tfko vulraniiH^ Inillo-rabbor. flexible when eold, 
1)111 kn> brittle when banitlal (-orclcsslf , wlilcli ie an iDcoarenleDce. A allU 
greater oiu- is the <Ioi4iIed smell whirh they rctsio for a loni; lime. 

1 have tried lo make diom as hunJ as liordoneil Itidlu-rabber, but in vnln. 
Almost nil Eubsiatiru Intntducod Into them ace altered bj- the ehloride, sod 
odd DMhlns to tlio bnrdne^g. 

Their ean, bowercr, cnnlly be rolored. It rciiuircs but a little cnlor mixed 
with the oil before (he introduction of ilio cliloi-ide. Some colors, howfrer, 
are ntletiid by it. 

Thew eomponndi rteisl very nell ihc mlDerot odds and alhiilies when 
mmtenttely dllnie. These alkalieB cnnecntnitod saponify tlicm Anally. A 
heal of 250° browns them, a higbci Mmperanire melts tbem with a blacklih 
color TliLE mlcanized oil may be well UBe<l for moulds, us It takes Impres- 
sions very shaqily. When mbbed, It always keeps a emoolli and polished 
snrnu'C. It has eleelric properties in a bljfh degree, and might bo wed for 
plates for oJcirtrie machincn. 

1 bsra not been able to apply this subHtanco upon stuffH, in eonseqnenee 
of its aeid tvSclion, whieb destroys llieni. I bitfc pinted wood with It, by 
i1r>i roo^hcnin" the woud wi a^ tii laii-r ii Ilp jiiUicre. It may he applied f6r 
H-ir-tlolhs. iahlc-covci>. iiiii(.Lii.p;i niiniili-, "iiiiliiw panes, etc. 

I trill reinnrk, In I'oncluriiiTi, iljiit ihi- IrmiiLuU' of sniphur has the same 
;<n>|innies as the ehioriiir, iiinl it ii.i-. in iii,i. iviili the former that I mode 



OS THE VARIABLE 1U.UMISATINO POWEE OF COAL-GAS. 

The foUowltlt; paper, on a subjeel of (teneral and popidar interest, read 
bcr«n> the American Association for tbc I'romotlon of Scii^nce, Ualtjmoro 
nievtiix;, ISiS, by Prof. Vi'. P.. A. Aikin, of Baltimore, is published In SmC- 
win'sJiHinK)/, Vol. ixrii.. No. 78; 

In eummon with a largo nninbcr of citizens of Baltimore, my atlcntlott 
was dirertcd, some ihon time since, to a somewhat sudiien, inexplicable, 
and enormous Inercasii in the amount of our quarterly bills for gut eon- 
suluvd; an increase equal at limes to an advance of a hundred percent, over 
Iha corresponding ijuaittT of the prcecdin|> year. An It would bavo been 
Blwnrd to suppose a simultaneous derangement of all the meters over an 
I'xiciisive district, it was obvious tbat the dilflculty coutd not lie in any error 
ill liierec^lry of th«i;aii,but lu tu lliumlnailnK: power, noeessurily Tcqnlrlai; 
the etHisanipllon of a greater bulk of gus to produce a |-iven qnanlity of 
li^lil. Fcellne curious to know bow this diffucvncu eoulil have occarred, I 
. I myu'lf lo work to ascertain, If possible, what causes could Ixi avtlng to 
'i.riJnlsh the lllumlnatlne power of the gas. 

It bos Uiag heen known that the quality of the gas produced fVom the (tat 
■ ■itilt Is very to atcriaily influenced by the elrcumstnnecs of tlic decompoil- 
i;i>n. In the claliorato experiments made some years ago, on a most cx- 
irndiq] si'nk'. by Ilerlley. the Britioh engineer, as detnihid In his re|>orl to n 

mmiltcu oF the ilouMi of Commons, we Itnd this Eiitject most satisfactorily 
- IXqta " 
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In cloBB voMols Foiilalns Imrclly nn? niiniiiaatlng material. At thai K 
jKHVlun: It Is nimlnhei] most ftmsl]', liul aTKr having bcva ibmmj, li li 
to riooompofitlon, Involving a Iudh o/" carton by coutoct with uiy h' 
licnicd eurfnoo, )n paaging ibrou^ti ttiu upparatus, — aucb dccarbonEiatlot 
increasing with the deijree of heat, wllb Iho exlciulon of the red-bot «■ 
tfux, and vith the limo of contact, A^n, Ibu daraiton of bcal te m< 
bnportant, Ibo beet giis cominit over durinf; the Brst hour, tho qualltf nfit 
dsleriotalin)!', until, at tbe expiration of Tour hours, Itio product la wof 
TBIT little to tho eonBumcr, and aOer five honni mayboconaidered « won 
Bat the balk of sucb wortLlces cas thai an itlU be obtained br pw 
' fng the process lo oomplotion, Is very considerable, equal i 
■two-fifths of oil that passoa ov(>r. 

How fir any neglect in Iho obsertance of Iho pnwantiona requireil to pi» 
I duce B proper illaminatlDK gns, may explidn the result, the public ban M 
IB of knowing. All that wc know la, that the nuinuficturca romiib taf 
ullcio which they lay is Ihe rijjht Brtiolu, and prepared In the right wiJ'.h 
poswssingan Ulumluatiug power lorybig from fbortMu to covtmioen fandk 
That Is, their engineer reports, thai on trial nith a photometer, al uai 
limM, tbe gas bnnilni; from a Jot, coniumlne five cubic fcoi por bnnr, glfit 
m amount of light equal in tho average to thnt of fifteen patent candka, 
» tbo pound. — the patent candle being ostensibly a mixture oT Rpanna 
and wax. Assuming as trao all that is claimed by the manufactoicn, ll 
Mill be shown that the gas, even If property mode and correctly lostetf, 
be, and Is, f^itnisbed to tbe connumiT in a condition of gtcaily 

mlnatlng power, compelling Ihe consumption of a greater bulk to 
Ibo rc<julicd light, and consequently evcllin|C the record of tbe IDM 
~ 3 sntn-lotal of the quarterly bills. In my Iriali lo determine the ■ 

nrily of our gas by weiglilug a gloto previously exhauslcd and then AIM! 
with it, I obtained a result Taogini; fHim '970 lo -380, somewhat below 
IS charactcrlElng good gas. Ilat in raallly I attach very little tm 
to this rosnlt, since the mere specific grnrlty of such 
Ittlxlure OB coal-gns, can burdly be relial upon lo decormlno lis 

Alihougb good gas certainly has a higher spccinc grSTity ihan poor, fi 

the difTuronce could not bo taken to represent the true difTcrcnce In *i|( 

slnrc Iho principal components of the mixturu — hydrogen, attboUtt n 

Ide, light carburreited hydrogen, olofiani gns. and other still hearler hjia 

carbons bavini; specific gravities widely different — might vary aonwatl 

lu their relalive proportions, snfDclent ID affect tho illuminating poM 

. vlthouC at the same time, and to Iho seme extent, offcctlni; tho opcdl 

I gravtly. The action of cblorluo In remorlug the olcSant gas, and €di 

' mom dense hydrocarbons, tho principal llght-glvbig materials of the eM 

gas, showed a percentage of these enbstanrcs never exceeding Um par Mi 

Ilut, not having time at the moment to guard against all sourc«a oT «mrl 

tho process, 1 hild It aside. My attentkm was principally directed M 4 

slinpIP Inquiry, To what extent will tho illambtadng power of lite gw | 

ImlHilrcd by beeping It In contact with watorlbr noled periods? Tliiit H Ai 

dciotiorato when thus kept, or when kept in contact with oil, or ovqu do 

I TCBscli, Ims l)cen lontc known. 

Dr. Uro tells ns that gas from oil, when first made, and nieb a sp«4 
mriyof I'OSt, will clvc lhe«EU m m\o ca^vSlti. when immeil fnmjl 
tngSOO cniiic incbcs pff \>oot. Tiui.V.mix, Witt ^ai\"M<»Tii3i»ji,^» 
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;o gel the same lii:1it from Ihc same tmrncr, you must supply (TOO futilr 

hKbM imt hoar. Hb udite, llinl with mu!-Ei" Iho Jcicrioration appears to lio 
mure raplil. Fur if Kudi ^^lu, wbuu first madi?. will give thu li^lit or 1 canille 
by Ilia i-onflnmplion of '100 eulilc Inchci por hour, wbcn kept ronrtlnya Jtwill 
reqtiiiT Ihe conanmptian or 4R0 cubic Inches per hour to grlvc iha SRniQ IlRht. 
On my 6nt ■tlempl to obiaiti some dcHnlie resuti», I lillcd s Inn^ receiver 
from tlie stmel main, and placed ItoD the aheir or Iho pneumatic trougb; 
the next evening I fllled a Beconil one, and pat it aloni-aidc of Ihe first; Ihe 
fiilloning evenloK I fillvd a third rccclicr, and still Ihc following evonintE, 
Itu! lllh in«t., I micd afburch receiver. On Ihe evening; of ihc I'Jth 1 wu9 
thus proi'idnl with fourjara of gas, one of wblcb had been f tiiiuUns iwuniy- 
futir hoara, or one day, over the pneumatic truugh; thl> I will i-iill No. I. 
Another, So. 3, bad been Etnnding two days; No. 3 had been stundjrii; three 
(lays, and Sa. 4 hail been faur days In cnntnet with Iba water. The diminu- 
tion In volamc by >aeh exposure wu indicated by a receiver graduated lo 
cubic inchct, Into which 1 introduced 130 cnblc inches of gat on the evening 
at ih« Slh; on the ei-cning of the 12[h tills had lorn about ten and one-bolr 
cubic ilii'lice. indicating a loss of about eight per cent, of the original balk. 

The cirect produced on iho illuminating power of ihe gas by the loss of 
volntDB became at once apponml as I proceeded to contrast the value at ihe 
Hamea furnished by the contents of thu leveral receivers, 1, S, 3, and 4. 
I lued for Ihit parpo^o the ordinaiy photometer arrani;ement, taking tbe 
relative intensity of the shadows produced, aa a mcaDaro of Iho relative 
[nlmuily uf the light. Tlie candle employed for the comparison voi the 
patent cjindlc already refemd lo, atid Ihe burner was (he kind known aa 
flsh-lail burner, which had been prcvloasly Ranged, and known to conaamo 
a iriHe more Ihnn Uvc cubic Ibel per hour, with the average maximam pres- 
^ro of the gas-works, I need bnrdly add, Ihut the burner was ihe same In 
all the trhds, and occupied exactly the same position. The burner and the 
BiTCon on which the shadows (ell wen) not moved at nil during theexpeH- 
ntcnis. The only adjustment wanted was to bring the candle nearer M ot 
farther from the screen; and b; begbininj; wllh the most luminous gas, the 
Biljustmont became ■impt)' ■ gradual withdrawal of the candle. 

The capped receiver from which the ifas was passed, floated freely In a 
large gloss jar, supported in an erect position by Ihe perpendiculnr sides of 
the jar, it* own weight, wiib all atlnchmcnu, making a difference of level 
between the water around It mud that within, equal to three and one-hulf 
InebM, • tittle exceeding the ordinary evening pressure In the gas-plpea. 
Tfiia lUITcrence of level, and consei)ncntly the prescure on the escaping gas, 
was kept uniform by the spontaneous sinking of Ihe receiver as the gas was 
consumed, a flexible tulie comuiDnlcaiinK beovcen Ihe stop of the receiver 
and the (Ciw-humcr. This orrnnBemeni gave ino a stcudj-, equable flame, 
which continued perftictly uniform long enough lo onabte me, after a tew 
txlals, lo note very exactly IM true value. Theresultaas first obtained were 
loo slartling to be at once believed, but subsequent lepcatod trials satisflod 
me that Ihey wore very dose approximations to the Imth. The flrat trial 
was with the ista from the street main, which 1 foond «jnnl to 10*71 cnndtat. 
Tlie same kbs, translferrpd from the pipe to Ihe capped receiver, and hnmofl 
Immc-llalely, gave esaclly the some power, 1171 candles. Gas No. I was 
nest used, anil fonnd e<)ual lo only S'.TO candles : gas No. 2. after standing 
two dB7«, gave Iho light of 300 candlas; gu Ko. 3, thrco «ln]ra old, wa» 
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ciiinl lo l''.)0 randies; nnd giu No. 1, fbur davi old. tcnin thi^ U;;ht of 1' 
cnndlis, — Ihc qoanlllics rcpnwiQtlnK Ibe nvcraj^ ut Rpeatvd DtIbIs. 

Il thui ikppean Ihat the illumlDating malerial of our conl-ijas b to npU 
abKtncHil ti7 EntTcrlng it In remsin in niaTiici vrilh water, thai ttM Mtncn 
Doio of ^1 which lo-cia; will (jlre mo the light of nMirlj^ 11 ouhUm, bf- 
Maml[ni;aii<IIio-nioiTownill give (hollElit of onlrSfjOcnndloa; udlfM 
Btandlng (bur dnje, will give the tight of onl; I'TS caadlu; while |] 
mwLna 1i>n lo the coiunmcr to get tb« light be rcquliTsftvm ihii dHCclMMair 
gas, [« io bum more of it. u w« have all bren doint! throu)i;h Ibe poal w 
If vrc tloir Ciikc Into account the well-known fad, thst |^ of leu fUwi 
bie putrot has IcsB density, and that leas of leu denidty paMM mom n, . , 
IIiro(i;!U H ^rOD apertaro than gas of (Ercatcr density, wo have onotlMir caMI 
opentloK to inu-easD the coiiAumpcJon. In Qedlvy's cxpcrimcnta, the Aii;nt' 
burner, which gave the light of i'i candles when supplied with thiM ctUrf 
itet per boor of gas trata Wdsh csniiel coal, with a spei'itic tn^rity at fJlf 
ivqulnd no less than soveu and one-half cubic feet 
■aioe light, ihim the same burner, when the gas was made from tbe S«w* 
toslio loai. nnd hml a ipeciile giarily of only -473, 

Aealn. as wu diiniuitJi the illuminating power of the gas, i 
lioatlnK power, and this neccssai^y brings with it a hiicbur 
to the burners, a hi}:ber temperature given to Ihc gas passing Ihraosh tl 
and again on itu'reoivil rapidity in the flow. It Is thus matiifMt tbu lb 
public are placed In a peculiarly unfortuaale position, sinh) all Ifae misld 
that an lihcly Ko occur in the process of mauufkcturc, are mistakea ttuU n 
Inevitably increasu the bills of the consumer anil the proSts of th« mai 
focturcr. If the workman fklU to raise the heut with proper rapiiUtri If h» 
overlooka a retort, and allows the heat to continue a little too k>ii|c; tt, V>* 
words the close, he allows the heat to rise a little loo hi);fa, the rt 
tahle, — Ihe product Is dcflcienC in Illuminating power. Or if. on mj Ol 
day, a lllllo more ^os is produced tlian [s logHlmalely roquirad, tb« saipli 
rtmidus in the gasometer lo vitiate the supply of to-morrow. To Wh 
extent this vitiadDg action operates may be Inferred IVom the tiul, Ikal I 
have never been able to obtain (torn the gas of our pipes a 
power equal to (he minimom of that reported by the engln< 
company. In my trials, the power has varied from that of 13 a 
as low Ds that of !) candies. Instead of ranging from 1-' 

This diflbrencc Is pori^ctiy inteiii^ble, if we assumo Ihe l«sl q 
represent the vnlaeof the gas when first made, ami my rosulta to 
its value as delivered to tbo consumer. 

In eonclnilon I would merely add that the dUBcnlly tuggeal* IH o 
remedy ; and that would lie lo have a standard of qnaliij- csiabllshed hf Mi 
proper anthorllics, taklngthe illumliiating power as the basis of the a~ 
lion.andthentohaTothereqnlremeotBofsncli standard insured by « nl 
examination, if necessary, on Ihe part of some one enllrely d' 
with the mannfaelure. In other words, the photometer c! 
available and as Toluabio to the consnmer of gas as ibe hydnuneier Is to it 
spirit merchant; as he dlatlnguUbee with his instmnieat ii 
between Ihe spirit be wisUes to buy and the water he Is unwilling to pAjftI 
T of gas can distinguish with tljo photometer belWMA (I 
true llluminailu): material and the worthless beat producing gases, hydr 
I ^1 and light cvlinrruttetl hydrogen, Ihat maku up tbo bulk uf tlw ca 
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TUu ftillowing lectura wna given Wforo l!ie Boyul IiiMitiilion, Loniion 
(Morcb sab. 1S%), by Robert Angiu Smltli. It rumliilius itiuru coaiplvic 
doulla of a pn>ceas dovlsod hy ilr. Soiilb, tbtiD vus ffvun in tlio AnjHial ijf 
SdtiHific DitFaorry f'"' IB.1B, pp. 263, 263. 

Alter iloccriliiDgche opinions conccmiiiB matter in the nlr. and the flttempta 
made lo «!limB.ni iliB amount, Iho Icctorer described a netliud of obuining 
the relalivo qnantit]' by mcaiu of ralnonil chameleon, pennangnnnte of pot- 
uh or iiodii. Tbis mineral luulbcen proponed by Forchamintrr, aa u mode of 
FsiimatliiK the organic matter in vstcr, Imt it was cnpabla oT cstimaLIng 
'(r;^inlitles mneh mora minlito. At first, the air wns pagged tbroB|[h tho lo- 
i 1110a of cbametcon, but this was not found to ranso compteto avtiou. It 
I' .14 nDceaaarc that the air Bbouid remain for some tiino in eontaet with llM 
~'>lTitiun to bo ilccotDposed. Itnoa then ascertained that the rvlatlveamonnl 
I* urganic and oilier oxidlxabie matter in air conld be fbund liy a siniple 
ini'tricai experiment in a few minutes. In working out liiis idi'H, It bas been 
r.,»nd that a tcskcI of tho eapnrity of 80 to lOO cubic Ineliea ia tba most 
fonvonicnl. This Is eqnal to, or rather less than, aqnort and a half. Theeulu- 
lion o*cd must bo extremely weak; COO grains of it aro rcquircd to dceom- 
pou S RTalns of a standard soiation of oxalic add. Tlie Htandard solntlDQ 
cf oxalic acid Is so made that 1000 grains ncotmlizD 1 gmin of carbonate of 
■oda. A thousanikicniins contain tberefbre I'ISl grains of ct^'staliized oxalic 
acid. To prepan] the solution a monganale was fonncd by haallQK nltraio and ' 
I jirbanateofsodaand manganese, assisted by a little chiotate of potash. Thora 
I- (be moat miuuni tmcoof nitrate romolnlnft In tho lolution. Asoiutioa 
Mlila mnnpuiale was mode in pure wotfir.nud uarbonic acid passed tlirougll 
^niil amldish pnrpie shade wns obtained. It was then tested by oxallo oiid, 
uililint; llireo or four drops of pure sulphuric odd. Pnre water was added, lo 
dilute it. The solDllon Is apttocliange, CTiMl when 1 1 is tiennctlcaliy sealed 
In a Klaus lul<e. It is found readily lo cbongo when exposed to air. Tho 
fltvn^ is extremely small. A Ibw gialna of the ordluaiy solatlons of 
mangan^ used will make some thonsand grains of Iho saiudon herd em- 
ployisl. The reason of tbii lies in the extremely small amounts of organic 
luaRur found in oven the wont air. The vessel used Is simply a hotllo, with 
a (lurfaraled stopper, through which pass two tut>es. To one of these a slop- 
rack h QllarhcU, to the other a dasp or stop-cock. The stanilord sliu pro- 
poNdla 100 cubic inches; and to this all the experiments have been reduceit; 
■be vexsels actually used contain between 80 and 100 cnlilc inches of air. 
ThcrtwpHiKk is ofgiass.orof hard caoutchouc, which is batter. Wlien Iho 
Uittle is to he flllrd with the air lo be tested, Ibo stopper is 10 bo reiuored, 
'111 (he pipe of an exbaastiiiK pump Is Inserted, reaching to ibc bottom of 
I" Ifottle. The pnmp is mado like d cylliidricnl liulluwt of uinal 8 inches 
iri^ when streichcil out, and 4 ill diameter, and Is compressiblu into Iho 
:iiri'ICDcsaof aboulS inches. The sides ore mode of thin Hiu'kintosfa clolb. 
ujr (he ose of the pump the air of tho vessel U nmovcd, and the cxiemal nlr 
of course euten. A few strokes of ttis pump ore lUlHcleni. i'. t., froui six to 
IMi. Tlio tust'tliiuld is poureil Into a gradanlcil tube or tiurettv, coirlaiuIuK 
MBMtwlial more than will bv rci|uitCH:l. A portion is tlicn poured into Iho 
K wbicb posses ihrouch the stopper, and the siop-cock is opened to allow 
Small qunnliiies are used. When ii bos entered the bottlu.tha 
naik lo rpreiiil over Ifio sldea, and time Rl'v«att.Vi\» M,'i!iiFKA\n 
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tho ttdlon or the nir; tt ia foand Ihnt In Svc or eIx mluntcs s dwiJfdcpoA 
Is nnnincd IVom which to duto ibe t'ompnrailvo action. InordortoMi 
colnr, tho llrinid miut bo nllawed to trlt'lilo dovm liic tido of Uie ■ntttH.tuL 
voUuct Itself at one point or the cirduurerence at olthn' end or Iba rjnnU- 
enlpsrt of lliB bolllo. Tliia part must be raised up lo llie lei-«] of tlic ej*^ M ' 
limt tliu loDiKflt uxb may bo presented (a the ■islil, and theictir die di 
ibndo of color. It require* some time to ucaulom oue'i self to Um dgbl (f 
nich ■ snudl amount of color; but when it Ii onco well ohierrcda ll will ba> 
fbulid lo be a melhod wlikb will ndmil of the gmateat prociskia. Tb« Bnl 
tew dropH trhldi xjd itonrcd in irlll probablj be dceoloriicd tu tmv 
droiM maremnac Ibcn boadiled; <f tbcf beromodecolortied sftw mi 
ba Qscd< and no on, until there is a perorptiblc amount of color ntmoliilac. 
When tliia occurs Ihc experimiml [b conelndal. The mnotint of Iho iragtBl 
nKd fa then read off (h)in the gmdiuitod mcaiure. If the liquid he ofpraptf 
acrengih, nnd tbo bottle tbc required dw, tho nnniber of ktbIh* bItm A 
com pnnitlro qnnn lily at once. Sometimes th« VDoiint of nrKunir raXM )l 
ao anmll tbot Iliera la no appreciable action, or oven the sraollcal on 
solution by one vessel of air. In this cnsu It la necesanr)' to SU the botlto 
scvurul limea. Some of the priucjpal rcuulti obtained Liy Ibii nctii 
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Tho first ox|iarlmunis undertaken m-re In Mnnrhcster, and tho am 
■mount obtained was in the eity niioat X, i;ntdua]ly dlmlnUUInK t& ik 
towanls tho rountry. until ll was Ibund In Ibe flehls at 13; unpoulnKka 
iti«Bin ubonl n mile from Ihu ouuklrta, the anionni rose to 83. Tba u 
pbvrc un the Thnmca was not measured wliilat at its worst, but fmtnedl 
afterwards; when, hovrevor.ilbBdttajcd to olfeet tho acnacsof mowp* 
■t loRRt, the ainounl was verr blab, vii., .18. Uolattire itn-lf doe* DM 
duco any prtlon un (he ti^t ; one of tbc lowo:! nuinbcn obinined wm b 
Ri'mian Onnn, almul 00 miles from bind; (hn day was cnlm aiUl i 
TJir iiiflticnrp of hrtubt wa« vuty dccidwl; In the hljber jnuuvdii td L 
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iMbbcd and miulc rlcnr 10 Ibe ere If, lliat the Hlrofonr lareocltlea is «uf- 
nclcnily Im|)UR- lo nci-ounl for much of ilt unlicaUliincas, and tlio sir of our 
hills Knil itoi luul lubm enHldenlly pure lo occuunc for Its sulubrlty. 

ARTtt'ICUL PBODUCTIOX OF TARTARIC ACID. 
g^K. Pekmse raeently Inrormcil the Frcni'b Amdemir that ho hod, In con- 
wJlb Damn L!cl)lg, hy tbo nrdon of nilrlc acid on Kiima, eir., iind 
misan «noloi»u» lo ilio «u^-ar of milk, ett., nut'ctotletl la convening 
■alMIBDces Into Uutarlc arid, qnJie iilentii'ul Hi[h Ilia tartaric nrlil or 
iiatan:. Tbl» traosrormnlian mnnnl be doiihloil, Tur it has been connmwl 
by a mUllilDdo of chcmlcai aiid opiivfll experiments; and wllb ihii aid of 
Ibe anitielal neid, Liuhig has prepnred turtriite^ or euda and potash, and 
Btm tarwr ctnellc. The announcement iif Dils creal disi'overy won reecivod 
villi jtreut enihiisiasm. U has [oni; liecn E(in;;lit lot liy chemisti;, wliu 
bare, however, e^nerully expitriiDcuted on ^-rape and cane eugnr, inBteail 
of snsai or milk, gums, etc 

1^ BELATION B^WEEK FERMENTATION AND CRTSTALUZATION. 

m Sb last Mr. Sehrocdcr, iu eonncelion with Hr. Dusch, published a paper 

Kniierinctitaiion and putrefoctlun, aud shovied that pniresconl anil rermcnt- 

• ■Ua sabslsneei could he ludcllultcly preserved, ir, Instead of leaving such 

matter in comsio'n air, they were placed In vases filled with air that had 

been Itllered ihrooKh cotton. Flctb, soup, and all kinds of alimentary sub- 

5lunM> can tiiiu Iw preserved, if the proeaalion has been taken prsvioiulj 

to boil lliem in water. 

iSi. Si'hrooder shoWB tbnt wbat ho has establlsbod conccmini; ftrmento- 
tiiiii and putrefaction, is nisa true of cry^tallixailon. It la well known that 
» »utDnii«l inlutlon oT salphatv of soda remains liquid aa long as ii is In 
lacno, but sulidlHes on access or air, Mr. Schroeilcr establishes the thet that 
crTMallluttion ilocs nut take place if the air in maile to pass Ibrou-;]] a lube 
BIM with cotton. 

Ur. S. explained the reenlQ of lils experiments In IS-'M, by finpposlnK that 
the air Bllerod through cotton la deprived of the spores ofcryplOKamic lufn- 
toria, which oro the ennie of putresenco nud fermenlation. If ihc expcri- 
incni on the sulphate of soiln lends to cKiablifib a relation between Ibrmenin- 
tion and cryi^tallizatlon, it serves to prove also that these phcnoTucna can 
lake piare wiihoul the presence of ibcse cryptopimla or InlWorial eerms, 
■utpendcd in unflitered nir. Tttis question, which appeared to us flnielicd 
I17 the earUcr reaearchct of Mr. Schroeder, comes up anew. — Cur. SiSinian'a 

ON THE COUFOBITION OF VEGETABLE CELLS. 

H. Frernr haa been enicaited In some researches on this subject, tbo results 
of which he hag presented lo Ibe French Academy. The nature of the 
Uiinids which are fonnd in the vegetable cell have been several times acen- 
ralely determined, but our knowledg:B of the Insoluble portion, or cell waits, 
li Terr ImprH^t. IVc know that aolld mailer Is deposited on the Interior 
of the eollular membrane, and Increascii Its thicimcti ; several rcazcnts show 
that ttiu chemical compoBliion of I bene lavers Is often ternary and often 
nitrogcnou*, but Ihe InirSluliflll; of these IhhIIuh In neoliak VtqcMK t 
^fclib- M/uniUaa at (liepn^cnf time Iiripoxsibte, and ptc'ccnu v^ie.Vi o 

Wh 21 
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linn bc\og propcrlj eaiaMIsbcd. Tho examinaEioD of ibo rc^talilii ceUnlii 
membrBiics poascuscii, lioivercr, Tei7 great Interest both to thu chemlM ul 
ilie vcj(ctable physiolo^fc We sec, In fact, Ihoae roerabrane* undetgo, doN 
lti|C vei^olBtfon, some remurkiLble modiflratiaTM; in wrtnin cate* tbdr llikk- 
tiesH Incrcai>c9 mpidlr, wbUe in otber cftsua It diminlabes in as notabiB • 
mnnuer. Tho lati(>r phcDomena la preBentcd during tbe ripening uf almort 
all rralt*. Tbe cell xbUb of green f^oit are at flnt very thick, and ftwnul 
of several eoncentric mcmbmncs; at tbe period of mBturatlon, however, 
Ihcw wdIU become rapidly Ibia, as Indicated hj the ehangcs whicb lata 
plni'e in the hardness and transparency of tiio I^l. It can al«o be ilgor^ 
ouxly detenu Ined bynnalysla. Tho foUowini; are tbe rceulis of the exani- 
iimllon of the snlid pericarp of two species of pears, taken at difltmit 
periods of their deTClopmcul and matoratlon: 



Jnnu 10 177 13-4 

" 21 n-4 18-4 

July 1 W-8 ll-O 

B Ill) U* 

" i; ia-6 ufl 

" SS M VI 

AagUft * B-S »0 

" 13 IB H 

" Z> 8-8 M 

" 38 8* frS 

Similar analj-ees to the preceditifc vera made upon tHilts, snch at apph^ 
which ripen after they are detached trom the tree, and which do not alter in 
■ixe during matnralion. From these cxperiineuli It results that tbe cell 
walls la theno fruits undergo a notable diminution of weight dnriDg llw 
period of matnralion; It Ihcrcforo became inlerestlne lo know wbat w«n 
the memtirancfl In the cell walls which were thus absorbed at a certain po- 
rlod of the growth. M. Fremy, several years back, showed that rcceiabla 
tissue contains an insolablo substaiice, which bo named pnla»r, c«iistaiiltf 
accompanying the ccllutoiie, and that under veiy slight Influences tliia body 
becomes soluble, and is converted Into ptrtinr.. TbU modification oxpU&Md 

»tlic origin of a gummy BubstaDco which appears in the jaice of (hilt which 
ha» ripened or has been decocted; and it appeared probable that the InleifaC 
oiembranOB of tbe cell, which become altered, are composed of pecios^ 
whlUt the exterior membrane Is farmed of cellulose, which is a very (tabta 
body. The solvent for cellulose, cuprnte of ammonia, dlacoveml by It 
Schweltier, and snccessfoUy employed by tl. Fellgot In dctciminlag th« 
compositlun of the skin of sllltworms, oflbrdcd tbe means fur asecl1>illlll( 
the chemical nalnre of the walls of vemtable cells. The amraoniacol aolB- 
tion of copper may lie prepared by Iho direct action of solution of anunooU 
and atmospheric air on metallic copper, or by dissolving bydratod oxldatf 
copper In caustic ammonia. Tho solution prepared in either of tbe atpcm 
ways is a perfect and immediate solvent fbr cellulose. To dDlcrmine wftti 
this rcigcnt the composition of the vegetable cells, thin slices of IViUH or 
^_ roots are cut up and left In di^st for some houn In the solutioiL The edU 
^^L urnme a gram color, swell oot, and appear lo dlsottsrrpile. After Am 
^^1 action of the reagent, the tissue, examined under Ihe mlcroacopo, bad fx^ 
^^H terra] Its OTiglnal form, bnl the ontllnc of tbe cells was leas dIstlDCt. Ik 
^^WOM experlmenta euro was taken to etuBVo a ^laww^a^ ^.-j.™ 
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e of Btarrb, In order to atoiil anj Fcvondary rcHdlon. On cxnTnlnlnn; 
tbe aii]t)ular(M.-Dpric eolntiun nlilcli hod reiclcd on Uio cells, i[ wus round lo 
conlftln iho traces or nltrogonona bodlee. and all tbe i?elliito3c whicb Ibnncd 
Ibo primary tncmbrano or ilic cells ancl flbroiia ilHsac. Tbe proportion of 
rclIoliMe nbieh ban been [Unsolved muy be n-ailily detertninoil bj aatumling 
■tie Uqoor wtth a wook acid, and wu»bln^ tho prcclpiuite witli a dilute boIu- 
lloD of poCaah. Tbe green InEolublc maCler, whicb has preserved exoctlf 
the form of ihc oHj^nal cells, consisu of tbo pccllc substance modiSed by 
the aclioQ of tbe rt'ii^nt. Analysis proves ttiat it Is formed of pectalo or 
copper; 11 is decolorized by tbe action of acids, and leaves aresidaaof pcctle 
acid wbich may tie entirely dissolved by the alkalies, only impondorablv 
trace* of mineral matter remaining In the liquid. Tbua, then, the new re- 
agent dissolves Ibc cctlnlose and the nltronenons bodies, and it transforms 
the pcctoso into pcct&to of copper, wlthoot, hoirever, at all affuctlng the 
shape or form whicb it had in tbe celt : tho acids decompose the pcctale of 
copper, leaving Iho peciic acid Insoluble. Fotosh dissolves tbo poetic add, 
precipitating Iho traces of lime salts. These fiicta leave no doubl of the 
important part which the poetic compounds play in vegetable orgunlzation. 
In certain cells the«e bodies are more abundant than tho cellulose Itficlf; 
tliey inemsl tbe cells, and augment tho thickness of their walls. 

This new resent does not attack all cellulnr membranes. Thus, the plllt 
ofcertidn trees, and tbe spongy tissues of champignons, resist Its action. It 
may tbercfore be inn>rr«d. seelag that this body Instantly dissolves tbo Cellu- 
lose of roots and fruits, but cxcrtji no action upon the cells whicji form the 
piib of tm», that several spcrJes of cellulose may exist, difibrlng In tlieir 
ebnnicBl properties. 

In the course of bis experiments, M. Fremy obtained fVom the cells of 
(hiits a new and interesting body, which he terras «Sui'e arid. It is rcadHy 
obtaincil by submitting tbe pnip of fruits or roots, rrom which nil solubhi 
matter has been removed by washing, to the action of lime. Cellalaiu of 
lime is produced, wblfli remains dissolved in tho niiier, and is ptecipitalcd 
by alcohol. This salt, decomposed by oxalic add, given Ihc pure cclinllc 
arid. This liody Is soluble in water. Its acidity is comparable 10 thai of 
mullc acid. It farms solablo compounds with nil the bases, and reitueci 
with Itrcnt Aiclliiy the suits ofgoidendslh-cr. Tldsacld Is not derived from 
cpIIuIosd or from pectlne, becouse ibcso bodies, properly pnrlflod, do not 
yield IL H. Fremy Is still engnged In Iho Investigation of this lioily. It ap- 
jiean, however, in be of some Importance, in a practical point of view. In 
one procc;*, for preparing sugar from beetroot, die pnlp Is submitted to tbo 
action of llmo before being pressml. Tlio vogetabUi membrane Is thus oiod- 
lleit. il loses its elastlcfty, and Is more easily expressed, the peciic coiuponnil 
being changed into pociatcof limo. A juice is tlien obtalne<l, which Is very 
entily trorkcd, bnt It retains an alkaline reaction, which carbonic add docs 
not remove, and rolnlns In tolntlon a notable proportion of lime salt, which 
prevents the ciystalllilng of the engar, and gives It a disagreeable odor. 
Tills bmly proves to lie cellnlato of llmo. From the foregoing eupcriments, 
M. Fremy conclndcs that tbe cell walls of (Vults or roots are fbrmcd of dltn^r- 
(rnl membranes, which Tnlcrosropic obncn'ution cannot dIsTlngnlsh, the ex- 
ternal mcmbrnnos being fonncU esscnitully of celhilonc, and tlie internal of 
pcctlc «ub«tnnrcs, Tbis Inner snbstance Is of-wdnted In the ceH to n new 
principle, wlildi, nnitcr eoverol lliflaoDEOt, proiltuus an aiU5ts:a<^ w^^W^ 
jf fwfim cellallcadd. '* ' 
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Frcsenlns (In Licbitjfe Aiixaltn) i^ves Uie rollowing laMc o( tbc 
orm>lli;acirf(i.), iu^r(ii.), and pecfi'n or siim (ill.) coittainod I 
mon domestic firults : 




CELLULOSE AND LIGNEOUS FIBRE. 



In tlie French Academy, datlni; Uio pii^l year, an loterestlng dli 
hns been goin): on. voniKrnlni; the iirolmhlllty or only one, or of 
IdnilB at cellnltiae, and nblcb we And reported In M. !Iickle'» corresponilMiM 
witb SiUimaii't Jaumai, So. S>. Paycn woi an advorato of the flm oph)'' 
ion, Fremy of the Bccond. Judging Croax the octlon produced upon " 
tiuaeg by ScbwclBur'e rtSsent (amraoninciil oxide of copper), Frsmj tdt' 
mliB, at lout, two spedei of cellulose; for he boa Ken paper, and texdto 
fibroB in KOnoral, disaolvo In ammonlncoJ oxido of copper, wblls elder | ' " 
and Ugnooua flIircB ia (ccDorol, resist its action. 

To Ur. Paycn tbla difTcrcnce seemed only an apparent one; he bdii 
tliat in Ibli bitter ca^e ihc cellulose ii Incnistcd wiih gam and (breiRB I 
ten, whlcb hinder the solnblllty ; also clic plih of the elder, whiub if hu 
Uo In Scbvreitzer's rca(!cnt, becomes soluble in il when it baa been pnvfo 
troaluit with a weak acid, Fucb an dilute chlorohydric acid. Ur. Ptenr : 
pos«U that the chlorobj-dric acid docs not act as 
bat that il converts one Taiicty of cellulose into the other TaHety. ^ ' 
same way, for Instance, as an add converts cane sagar into ^ucoae. 

Wo need not spcali of the dilTorent phanei of Ihli discussion, fOr K I* i 
yet settled. According to Fromy, wo moKC admit at least two klndt Of i 
Inlose, oSbiiag the same percentage composlllon, but dlffcrina ttam • 
other In their chemical properties, and capable of beInK brought Into 
same stale by the most dlienw nA;n'nts, such as mineral acid*, otff 
kdds, potassB, ammonia, etc. In order to prove that the dlfTeraicet In 
propctilcs of celluloeo are dne to Ihc state Of ibo orRanlc lubstoace IH 
and not to the prcsencu of minenil suhstancve, Frvrny liai bail mcuonf 
the action of heat. In cxpostna vocelablH pith, which Is InMluIde In 
9 refi^fcot, b) the action of n lemticnitiire not exceeding X*j 
- A fttt wv »CTl>o>»S'h* ^»* ~ — 
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le eoliibic !n llic nlmyo rtliiKtnt. IIo nrriTpJ nl nn nnalop)ii9 result by 

tping Tbo rclluliu lioHuc of pliU Tor twuut.v-fuiir hours In tioiling water. 

~iribcnnorF, lie bu rcoisrkcd that Ihis cbaiigB tnkfs placo only in (bo or- 
Ic tnbcuuicc oribc Ussuo; Tor tlio proportion of laineral matter remuined 

« umo In Iwib cane, and the tlssnc nrtilcb hnd bccocio soluble in the 
'mpreoiu reBj^ent lelY, aticr iu calplnntlon, a mineral ncnvurh, rcprodacloK 
cxocllf the rorm of the vc^initble ccllalcs, ivhicb sumo Iblng happem to tis- 
■nes not modified b.r etthcr dry or humid hciiL 

In orrler to dlslin^Ish between these two kjnde of celtntose, Fiem;' cnlla 
psTB^eellulose that which doc9 not dInDolvo Imraedlatcly in the rupreoaa re- 
B^DI. He reserrce the nnme ecllnioSD for tbutwhjeh diseolveR directly vith- 
oal previoDg treatmcnl. CcUoloao Is round In cotton, Sbics or bark, cellular 
tisrae or fhiitB or of roots, pAnKelluloso conttllutca piindpnlly the pith of 
trrc<, lij^eoiia flbra, the cellular dsBuc of the cpldennls, etc. 

This ia not Payen'B opinion. Tbeosjierimentof Froniy.qaoteil above, doei 
not appear to blm to proTe that the pltb of the eider is of an iBomerlc com- 
position with the cellulose of textile Blircs; for, in Paycn's Tiew, It i« not 
only the fart that foreign BubstanrcH. in Iho fbrrn of IncnutAtlonn, oppose 
the wintlon of (he ccllnloae In Schwoitzer'a rcagonta, but infinitely minute 
iiabbica of nir, which are condensed there, haTe the lome effect, to a certain 
point, in fortnlng a proIecIiTe envelope. According to hlni, the pith of the 
.£<chynomene, Insolable in SchweitMr"* reftgeni, iMcomca solnble in It by 
keeping It in a vacuum in the cold under an exhausted receiver, and after- 
wunls plunj;Ing it under water; the liqnld Is then placed In a relVlgcrallns 
roliiure. After coneealln);, the pltb Iins become to a ^al extent soluble; 
Ibrre remains a rtaiiluo of forty-three per cent., containing fifteen per cent 
of mineral substances. These mineral snbstaneea, according to Payen, pre- 
vent Iho complete solution of tlie cellulose. The same is tlic case with cor- 
tical fibres before tltelr purification ; so, also, hemp Juki obtained fVom the 
llax-plnni. resisted solution for more than six hours, and the portions not 
dissolved prcwrvod their fibrous form. 

JneraUiaij Matler — Dead Cullon. — All these qncGtlons have recalled atten- 
tion to nn old paper by Mltschciiicb, on the composition of vcRCtablo col- 
lulec, cellules essentially formed of ceilolose, and of a substance nnalognus 
to cork, a nntierlc material, capalde of yielding SQberlc nchl, and also fUC- 
rinic Bod nitric acids. The mOst delicate rentable fibres ore covered over 
with (hli slender coating of suberic matter; It is on this account that fyv^ll 
cotton Is with difflcalty moistened with water, while it is at once decom- 
posed If (his coating of suberic matter is removed by the action of chliirlnc. 

Bach at least la the opinion of MItscherllcli. It scomB, howover, that nn 
Immcnion in cliioHnc Is not always suffleient to render this variety of eoiton 
capable of receiving color, — the variety pcrfertly well known among dyera, 
who have named It " dead cotton." It was first described by Daniel Kneeh- 
lln, of Mnihouse, and has since been carefully studied by Wolter Crnm, of 
Ola«gi)w, whose Toutts are published In the third volume of the Pnxrtrliuy 
of Itie PhUomphtcal Sociftj/ qf Obugme. the w.r 

'n the opinion of Mr. Walter Ctum, the dyeino; of cotton ^''P<^"^',.|,ip jnfl^ 



purely mechanical action. Chemistry Is completely foreign ti 
(ixinj; dye* dpon stuffs- Dead cotton It the proof oi" " " 



lUally complete 



ietjr at cotton are fluiiiiiicd, while coiton which admj;' ^_ ,. 
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This is, as is seen, an opinion diametrically opposite to that of Range, 
who is FO strong an advocate of the chemical theory that he considers col- 
ored cottons as cottonates. In this view, a faint chamois tint, produced by 
oxide of iron, is called by him per-cottonate of iron; another, bi-cottonate; 
another still, basic cottonate of iron. 

Mr. Walter Crum declares that the substance of dead cotton has been 
entirely bleached before becoming flattened; it contains, therefore, he says, 
neither fatty matter, nor any impurity capable of hindering the fixing of 
the coloring matter. 

But let us return to the suberic matter, whose presence Mitscherlich recog- 
nized on leaves and about the exterior of plants. It is over thirty years since 
Payen showed that the epidermis of plants is covered over with a very thin 
envelope, containing a fatty matter, some nitrogen and silica. Ad. Brong- 
niart has isolated this pellicle, on which Mitscherlich experimented, by sub- 
mitting leaves to a prolonged maceration, and has described it under the 
name of cuticle; and Fremy, who has also just examined it, has recognized 
in it all the characteristics of a fatty substance which ho calls cutine. In 
fact, in contact with boUing potassa, the cutine saponifies, and the acid which 
is produced presents, the characters of a fatty acid. This experiment has 
been repeated with success on the epidermic membranes of leaves, flowers, 
and fruits. 

It is easy to develop, ad libitum^ this epidermic membrane. It is sufficient, 
in fact, to experiment on superficial sections of living tissues of leaves, 
branches, tuberaceous roots, and subterranean stems ; at the end of several 
days the denuded tissues afford characteristic reactions of epidermic mem- 
branes. 

Transformation of Woody Fibre into Sugar. — On the occasion of the above 
discussion, Pelouze announced the important results which follow. Cel- 
lulose, precipitated from its solution in the ammoniacal oxide of copper by 
a feeble acid, is soluble in dilute chlorohydric acid. Ordinary cellulose is 
soluble in concentrated chlorohydric acid; water forms with this solution a 
precipitate of dazzling whiteness; at the end of two days the precipitate 
ceases to form, and all the cellulose has been transformed into sugar afford- 
ing the characteristics of glucose. The transformation of cellulose into gla- 
cose can be effected by a prolonged ebullition in water containing a small 
quantity of sulphuric or chlorohydric acid (some hundredths) ; paper, old 
linen, sawdust, and any cellulose, more or less pure, can be thus turned into 
sugar at the end of several hours' boiling. Pelouze thinks that this reaction 
will become the basis of a new branch of industry — one which has often 
been attempted since Braconnot succeeded, in 1819, in transferring lignine 
into glucose; he thinks that the transformation would be rendered much 
more active by operating in a close vessel at an elevated temperature. 
Lastly, Pelouze announces that, by treating the cellulose with caustic po- 
tassa in fusion at a temperature between 150^ and 190^ C, and- dissolving the 
product in water, a substance can be separated fVom it by acids which has 
the composition of cellulose, but differs from it in that it is soluble in the 
cold in alkalies; it changes into sugar in the presence of chlorohydric acid. 

ON THE FROPEETY OF AMMONIACAL OXIDE OF COPPER DISSOLVING 

CELLULOSE. 

This property was made known some years since, by Schweitzer. Not only 
cellulose, but also silk, is soluble in this reagent. The ammoniacal sulphate 
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ijpprr artB as a aoWcnt onlj from the excess of oiido of copper iirwtnt. 
Si'hlOBabcricer finds Ihot Ihe Holvciil poner Inrreuscs with tlic proporlion 
upper, and Uist Ihe Iiydraie of cupper dicsolred in ammoniu scu botier 
■he Bolpbikio. The cupro-BDUDoniacol llqniJ does nut Jlseolve icum, 
rine, BUrch, n-bilc It does dbsolve Bltcring paper. The soils, and cepe- 
dallir iho alkaline tails, predpltute this solulion of cclluloac, and snlphnla of 
copper hiu iliG siune uffect. Tlia precipitate shows no trace of urinmlwliotl 
or cnrntaUlxatioo ; and It does not appear lo dilFer In percentage composition 
fVom that of rellnlose. TbcEo same alkaline salts do not predpltaie Ihe sain- 
lion of silk, and the fact may tie nuule Iho llaala of a process for sepanitiOK 
sDk ftom rolton. The solution of cellnlose is precipitated aleu by alcohol, a 
cniirentTHted aolntlon of honey, gum Arahlc, or deitriae. The cnpro-nmmo- 
bIoi-iiI liquid has no action on pyroxJlliuo or collodion. Inoline, chliine, 
nchyolinc, ate insoluble in it. Ur. Schlossberger has (bund that the am- 
lI hydrate of nickel, NiO IliN, acta like the salt of copper. Tho 
of silk Is, howerer, a line b)no In Ibe latter, and a yellowbA brown in 
— Comtpaaiiaiai of Silb'maH'a Joarnal. 
c animoniacal solution of oxlilu of copper nnd li^neons flbre, cotton, 
etc., Is now comiDe into oso as a subbtltulQ for collodion in photography. 
Udbi uf tho basic sain of copper, and in hydrated okIJc, give blue tolaiions 
with ammonia, oil poaietuing the romnrkablo property of dbsolring the 
cellular ilsnie, the basic carbonate of copper In a higher degree than tho rest. 
To prepare it, a solotlon of blue vitriol Is predpitalctl with cnrbonaio of soda, 
the precipitate transrerred to a (liter, on which It is washed and then driod in 
the walcr-lMilli, coarsely powdered and shaken in a well-stoppered Hask, with 
aq. ammoniaof spec, gnivity =0945, which fa found lo be the bc*l strength 
~ I this purpose, the rcsnlting solution 1)eing a better solvent than that of 
' ir suit of copper. Tho portion of this litjuid which acts as the dhi- 
g modEum for the ligneous menibrane b nndoubtcdly the ammonhited 
b of copper, not tliQ uncombined alkali or acid. This is proved by Iho 
f ptDcess used hj the discoverer of this intercHting plienomciion, Follgot, 
p employed the spirits of aniinoiiia, agitated and digested whh copptv 
|blnK*> A amall proportion of sol ainnionitie hastens the solution of the 
"lo et^per, which latter may be advantageously replaced by predpltatad 
'. According to Pcligot, these ammonint^ Bolullons take up a qunntttj 
idlttloae ct|UBl 10 that of the copper held In lolutloD. — ScuwKtKEB, 
T Zatichr. fur Phariiiadt. 

_r THE AmoNIACAL SOLUTION OP TBOTOXIDE OF KICKEL, A9 
A MEASS OF DlSTDiG CI SUING 81LK AND COTTON. — BT PKOF. 
SCEILUSSBERGRK. 

The Tiolct-blae solution of frGshly precipitated hydrate of protoxide of 
nickel, exerts an exircinclj remarkable nclioD upon adk. If ailk Thread! bo 
hroogbt In contact with a drop of this solution under the microscope, pecu- 
liar vemilcnlar movements are oliservcd in It, and at the wuno time they 
xreD np coualdenibly, and acquire a yellow color. Soon anerwords tlic ont- 
le pale. In part (with raw silk) accompanied by ronsiderabta InflM 
itnrcB of tha external envelops of Ibe libm, and finally eomplele 
i» take place. If tilk lie ihorouRlily kneaiied up In a teat-gliisB by 
IB of a glass rod with the blue solution of nickel. It soon lwcoin«<t of %. 
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becomes Ellppcr; and grlotJtioQS, snd at last fUmbhcfi 
•oluiion. 

ir the silK flIireB bo muLed wilh viter In (he first stage of their 
tf the anUiOr'B new rca^.'ont, aJI ftirther action cesses; in later utagt* of 
change, thej aie aho Hxeil liy wiLihinR. The fame thine >< cITcctol bj ». 
drop or weak acid, bf tlic addition of which the Sbreulso losea ■ormwliUiB. 
Tolume, and Ijecomefl colorieas. 

Soiations of alliBlinu aaila do not precipitate the sointion or lillc, 
Mlnlion» of lagai and gam. It is romarhalilo that a lolQIion of Cl KM^ n- 
«[orM the ori^^nai violet-blue coior to a browulsh-yetlow solution of tWt !■ 
NIO Nils, withont Beparaiinir anjlhinu. The golntion of aillt and nickel l« 
abnndanlly precipitated by or ids, and tiiii predpilnte (in colorlcu Soke* of 
the Mpect of hydrate of nlutnlna) is permanenl, when the addi Kranot tD» 
stroni;. Tiie fluid exhililCs a greenish color. 

C*<llalo*e (conon) i^ not at all altered, even by Immerelon fbr Mm] dOTt- 
In the Boiotlun of NiO XHa; after lying in 11 for three days, the flbrw of 
eottonslill presented tlieir original form under tlie micnwropc, and UirtewH 
no truce either of Bwctling or niloratioa. Potato^elarch aiao did notfwdlnp 
la It; Innline was (p^uaiiy diasolTcd. 

Ho analogoiu action liu yei been prodneod upon silk by mcana of sols-; 
tlons of CoO, ZnO, and AljOi In MH). lu the coloralioD, ewelllnf;. and 
•oiiitlon of Blik by NiO, it is csseiiliaiiy a matler of inrtilTercnce whether iIm 
tWy. employed tie raw siili, or eilk deprived of its dressing by boUioe. 
CheiHiail Gaalu, No. 363, p. 312. 
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VEGETABLE rAKCHMENT. 



The (bliowinK tepoit on the to-called " vi^table parchment,"* ba« bees 
pabllshed by Prof. Horlbiann, of the Government School of Mines, London.' 
Tegctabie parcbment, In appearance, greatly resembles animal parchment; 
ttie same pecniior tint, the same degree of transincency, llie same translthw^ 
ftnm [he (Ibroua to the hornlike condition. Vegetable, like animal pMcb^ 
nent, poswebcb a hlfth degree of cohesion, bcoriog ^qncnlly repeated l>Md-> 
Ing and rebondlng, withont shonlng any tendency to break In tbc fnlds; Uli« 
the latter, It Is higbly liyRroscoplc, acquiring by the abeorption of molsinn , 
increased flexibility and tonKliheaSi Immerited in water, vegetable parcb- 
neat exhibits all the characters of animal membrane, becoming soft and' 
rilppery by the action of water, without, imwcver, losing in any way In' 
Mrengtb. Water doee not percolate through vegetable parchment, attboneb' 
It slowly travetses this substance like animal membrane by endotmoltt. 

In converting unelied paper Into vegolabte parchment or parchment papv 
bylheprocosa recommended by Mr. Goine, vli., immen*ion for a few seroodt 
Into oil of vitriol, diluted wilh half its volume uf water, I was struck by Oti 
observation, liow narrow are the limits of dilution, between which thecS'. 
perimeni is attended with sneccss. By neiug on acid eonioinlng a irUle men 
of water than the proportion Indicated, the resoitln); parchment b «xtaed- 
Ingiy imperfect; whilst too con iwn (rated an acid cllhcr dissolves or chart t!» 
JHiper. Time, also, and temperature ore very important elements in the sn^ 
he proctes. If the acid baib lie only Eiigbtly wama 

•8MJaaaaI«rA:inuykDUcoMnl,\iin,'m«<^-«i^ 
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n tempcriitnre. 6fr F. 113-3= C.) — 



LS may Imppcn when 
tne mixture at aclU luiil waler tiai not D^-un hIIovfviI KuWi^icntl.T tn luol — llic 
cffoci Is vco' ronsiderablj mo(l[fleJ. Mor do tbo relations usually observed 
between lime. lemperainre, and conrantmtian, appear 10 obtain with refec- 
onte to tblsproecBs; for an acid of Infi-rior Btrengih, when bwioil above the 
Fommon lemporatui?, or allowed to act for a longer time, entirely falls to 
proilucc the desired result. AllO(;cther tba transrorniBtioii of ordinary paper 
into Tegouble parrhment Is an operation of eonalderable delicacy, reqalrin); 
a invst deal of practice; In fact, il was not until repealed failures had pointed 
ODI to me the cereral conditions JnTolvetl In Ibis reiclion, that 1 luccoeded In 
prodDcinjt the mbslanre in question- 
Mr. Barlow, in the discourae on woody fibre. re«>rds some experiments es- 
tnMiShIng that DDsiuid paper, by its canTCtsion into YG|;etable porcbinent, 
TCceiTc! no appreciable increase of welt;ht. These experiments rendered It 
my probable that the action of aulphuric arid In tbfa case is cssentiaily 
molecnlfir. and that the chemical eomposltioD of the substance of the paper, 
by Its conversion into parchment. Is not altered. Il remained to establish this 
poilil experimentally. For this purpose several of the epcelmens of cora- 
mercfal ve^lable parchment, without any fUrlber purification, were submit- 
ted to analysis. The result showed that — wllh Iha exception of about OD 
per rent, of miaernl matter, a quantity, not much excelling Ihe smonnt 
which U present In the better varieties of orflinaiy paper— the substance of 
Tct^labte parchment la identical in composition with cellulose or woodj 
fibre. The analytical experiment demonstrates — as migbt havo been ex- 
pected — that the extraordinary chancre which Ihe properties of paper underj^ 
during IIS trans (brmatlon, depends solely and exclusively upon a tnolecular 
teirrongement of the constituents, and not upon any alteration in Ihe mm- 
positlon of the paper. In thli tespeet the action which salpburic acid cxera 
upon woody flbro moy be compared to the transftonnatlon of woody flbns, 
under the protmcted Inflnence of the same agent, into dextria, a substaaee 
attoitellier different from fibre, but Still Identical wllh It In composlllon. 
Tesetable palehmcot may. In fncl,be looked upon as the connectiDg link 
between cellulose on Ihe one hand, and dextrin on the other. 

Thoa Ills obvious that the transformation, under the influence of eulphnrie 
■rtd, of paper into vc^tuble parchment, is altogclher different fVom the 
rbani^ which vegetable fibre suffers by the action of nltrie acid ; the cetla- 
lose receiving, during Its tranBitlon into pyroxylin and gnn-eotton, Ihe ckt- 
mcnnofhyponitricacid Id exchange for hydrogen, wbetvby ii« weight Ii 
mjaeil. In some cases by forty, in others by as much as sixty per cent, Aa 
itif nilnM'om pounds thus produced differ so eaaentially In corai>06lllon from 
Fill' original cellulose, we are not surprised to find them also endowed wllh 
: i'>p«nles alto^thor different, such as increased conbnslibillty. clionfK of 
I lictriral condition, alieiwl deportment with solvents, otc, ; whilst veiwtiihle 
liiirrlimonl, bein); tbo result of a molecular transposition only, In which Ihe 
|i:i|>er has lost nolhln^ nnd gnlncd notbing, retains all the lesiliait charvcien 
' if Tcitc(nbla fibre, exhibiting only certain modiflcatlona which cnnfbr nddl- 
iion.il raliie upon the original Bulntnnce. 
The nntiire of the nScilot) wblcli give* rise to the formation of Te«et«ble 
■ ^ri'hmcnl huvinc }«i-<i ciiiisfin-tnrily celabllslii-d, It Iwciune a matter of Im- 
, iiiimce to oHcennin ivlRtlicr iliu prncusscs use<l For Ihe mechanical ttmoval 
I xiilphuric arid iVuio ili» piijaT had bcea suffirlciti to ^uAmcc «.\« twAn& 
• " . .- - »,\(SXa 
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conreraiDn into vcgcrablo pnrchmcnt, can lie ppmiiuicnilj' scoured oolrby 
Ihe enilni abaence or pcdbct neuirnlluLtlon at the ai^ni wlilcb prodocal 
them. The presenco of even traces otttve salpliurk Btid liitlic p^Mr 
rnptdi}' looaeu Im texmrc, tlio paper (rould KrudiiaUf fUIl to plecv*, muI om 
of Ills most Important eppllcatlaas wliloh aui^cest tbcmtielres, rli., the ttit 
of vcgeUible p&rcbniDni In ilio place of animul parchment Tor IcgtX don- 
iDeots, would thus at once be lost. 

ExamlnBlJon of tliu vef^lable parcbmcnt for Ibc f>ec Enlphoric aciil, wM 
■ ''therefbro oao of the prludpal points to which I Lad to dircM my 
From the description of (be process adapted lu prcpeiiu); the new nuMol, 
viz., ionK>conlinued modianlciil woshlnj; with cold water, immenioB tal 
dilate solution of cansilc ammonia, and, laally, renewed washing witli m 
the uhsencs in it of free sulphuric acid may tw at once infcrrrd on tden 
grounds. For, supposing that Ibc first process of vrasblni; had left Mtj 
sulphuric acid In tbo paper, this acid, after immersion of tbc paper fn eat 
■mmonla.fbr which it baa so strong an attraction, cooii) hnvo nmalned onlr 
In llio form of euiphale of amnionla, a salt of perf^'tij neutral 
In which the acid character of sulphuric acid is eutin;ly lost. Now, 
oT aninonla Is a most stable compound, wbicb begins to decompose onlr W 
atX)ut53a°F. (iSO'C), a lorn pcniture at which paper is completely desinyedi 
a^d even then, no free sulphuric acid is 10 be (bund amonicKt lh« proitnoM tl 
decompoBltiou. But the paper is washed o^n after creatmeni with 
nla, Rnd, obviously, only traces of sulphate of ammonia can remain 

The absence of free sulphuric acid in the parchment paper was, 
establUbed by direct expciiniont. The most delicate leat-papen, leR Ar 
hours In contact with molt^lencd ve;:c[ablc parchment, did not exhlbil 
sIlKhtest change of color. Tliere \iWiioa, therefore, to believe tbM 
ble parchment, prepared as it is ify one of the most powetftil ofNOtt 
decomposltioa, carries within itself the perm of its own deatrndlon. 

The absence of five sulphuric acid In vc^^ctable parchment havinj; bn 
vaijsfketoriiy cstalillsbod, It remained only to perfiimi a few experluetitt i 
Ifae strengh of this niaicrial as compared wiih that of the animal parrlniwi 
which It is likely to enter mto com)ielicioii. Tbe result of (h«n M 
tbo result that paper, by exposure to the action of sulphuric acid In (he RH 

rdescribed, acquires about Ave times Ihe stren;nh wbicb It pn»-louat}' fl 

Aed, and that for equal weiiflits, ve)i;elabiu parchment poswnsea ibcaJ 
thrce-fonrtbs the strength of aiilmai parchment. It was foond, 
that bands of vegetable parchment taken (Vom difTereni sbcels of tlM 
kind of paper, G:ihibited a remarkable uniformity of strunjEth, wbilM fat 

al parchment — which, owln)* to its mode of mauufacturo, most 

escnt considerable in Ofjnality of thickness — cxtraonlinnrj variUtOM 
observed, even if the bands wore taken from tbe same skin. 

Testable parchment, tlien, at far as strcniclh ffoef, Is not quite eqt 
Ullmal parchment. On the otiier band, the new article greatly salf 
twl parchment In iu resistance to tbe action of chemical aKcnta, and 
dolly of water. As bos been already stated, vcf^table, like animal p 
went, absorbs water, ami Ireromes perfectly soft and pliable ; but Jl m 
main in contact, and oven may be boiled with water for days, without I 
■Sbctod in the «li;:blcBl degree, retttinlnj; its strength, and recainlnK It* 
I nal appearance on drying; on the other hand, it Is well known bow n\ 
\mlmitl parchment ts altered liy XnUVnct «)A«,%ii Cka v^'l^x«c^>^ 
micli It Is courcrted Into e;c\atliie. 'Even ox, \\iil cq 
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mitl porcbmcnl, [n tho presence of moislurc, is very prone lo putrefactivo 
ilcmmposllion ; whilst parchment paper, lu wbith nilrotten, lUis powerful iJia- 
lurlKT uf cllemlcal balatice, is aliment, may be oxposod lu mointuro wllhoul 
the »1lKhIo( cbnDge cllhcr Id flppcnrance orpropertios, It wonlil, in fiu't, bo 
liilDrull lo flnd a paper-like material endowed with tfreittcr powLTOf regigt- 
uni-e to tha illilntejn'ittlng tnfluciK.'CS of water than TCKCCable parchment. 

TaXlnc into contldemiion the rhemlcol composition 9r the new innierial, 
ill roIiislTP power, and its deportment wicli cliemicul lolTUDts, capcclHlly 
u jili^r, both at the common temptrstare, and at tlie lompemtmti or Iti boil- , 
ill::- point, ll it obvious that thla sulwtancii anitca In itself, In a most remark- 
'U' manner, the eomlilions of permanence and dnrahilily; and I have no 

-iiaiioii In «tfltinK my belief that vcROtabio parchmoni, properly prepared, 

> ^piiblo of rmislin;; [tie tooth of lime for many cenlnriea, &nd that anUer 
\jriuluclrrunutaDees ll will otoi liut longer than animal parchment. 

The valuable properties of vegecoble parchment suggest a great variety of 
■ppUcalions (br the new material. 

Then is no doubt that parchment paper may bo adopted, with perfect 
MvuriVy, for all legal docnmcnle, policioi of insurance, forei^ bills of ex- 
cliango, bills of ladlnir, scrip certificates, and other Himilar documents, as a 
sulMtituM for IbD skins which ore now generally used. On llie other hand, 
its compuratimly low price would appear to suggetit its application in a 
variety of cases, in which, at present, paper is employed; Ibr lnetaDce,for 
prtralo ledgers of banking-houses, or other largo estabiishmcDts, ns well as 
for ivglsiries of wills, marriages, baptisms, and deaths. Even for the mnnn- 
^mrt of bank-notes It may be found useful ; indeed, for all docomcnts, tbo 
prescrtallun of which Is of importance- Many of the documents in question, 
lu order lo protect tbum from injury in case of fire, are generally kept in safes, 
the majorlt)' of whicbaronowem^sod with solid water — tbe water of crys- 
talll*iiiion In alum, and other similar hydrutcd compounds. The interior of 
iheM saffa. In case of exposure to heat, must, obviously, become filled willi 
ptoun of a high temperature, and It coimol be doubted that documents writ- 
Ion on r^w'able porchment, owing to (he cjtraordimiry power with which 
this nuMerinl resists the action of boiling water and of steam, will stand a 
much better chance of preservation under such circumstances, than thow 
written og common paper or animal parchment. 

JU another udvantap of vegetable parchment as compared with animal 
paichmcat, the experience may be quoted, that vcECtablo textures ore much 
leas attractive to insects than animal struclnrea. Horeovcr, to increase the 
seenrily of reKClablo parchment in this re^pcri, the paper, before convcTsion, 
msj be Incorporated with chemical agent«, which, like salt of morcary. for 
histanre, have been employed with such advantage in the manufacture of 
paper for public records. 

In conildcring the applicability of vegetable parchment for Icgul docu- 
ments, anolher property of this remarkable material, although perhaps of 
RiIaoT importance, deserves nevcrthcleas to be noticed. This is (he great dif- 
flcnl^ with which words are erased fVom its surface, and others are subill- 
tulcd In their places. Deeds written on parchment paper acquire thereby ft 
certain degree of serurity against foislfl ration. 

lis BlrcnKthand resistance to water appear to recommend parchment Jiflper 
in an eminent degree for engineers' and airhilecis' plutu, and cupedaUy B ~ 
ihcir working plans, which are Dften nnavoidably sul)jecicd lo tnugh a 
and moisture. Tbo thinner sheets of parcbmciit(k{Mi,oii 
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ttnaapnrency, prMeni the ndJidonul ndrnDtngo of being uscfttl a 
[ durublo truL'Inj; paper. 

1 conscquoDCD or <M atrCDgth Bnd reaistance la water, vegBlahle p&nrb 
itWMiliI proUali]; Dnil many nppticotions Tor military parposu; (JmsM 
I ptvmiiCB to nimieli an cxcvlleni mauirlal Ibr water-proof runiidgcs. 
Another flcli] of considerable cxtcot for tbe ipplicittion of vpgeial>le pi 
mcnt Bppean ro bo in l)ook-1ilndln|>, and especially in omamenlal t 
binding. Tlie iKwks tionnii In pnrrbment pnptr which acn>iiiiutnted joal 
lotter, ate mnnrkablo for ilie bcantf and solldlir of ihclr binding. Exf^ 
rlenoiKl Iraoh-blndcm, to wliom I unbinitloil these books, believed tbom to be 
boanil In rral purphnient. Even in [lie tnanafactDie of books and m*f* 
which, like those used for educational pnrpo.iee, like milliard plana anit ni 
Ileal charts, have to stand conelderablo wear and loar, parchment paper n 
And a very ui>efal application. Tbo printing on ordiiiar; paper la I 
, chaneBd by the ireatmuni wilb anlphurlc acid, bat owing to the ahiinliiDg of ' 
Ibo paper during the process, it will, probably, be fotind more conveniciu for 
tncb purpoMta to print on the paper after It has undergone the tnilinftirwi 
. Tegolable parchment ia remnrkolilo for the fhcilily with which pi 
as well u writing; Ink, muy be applied to it, and for Its attradlon for 
dy» Benornlly, many of which it appears to lake even more Tendily tl 
calico. The apccimcna of dyed parchment paper which accoinpouiod your' 
letter, lenve nothing that could be desired In this respect. 

Atnonj: Ibe nnniGroui more or Icsa important applinitians In which pareh- 
metU paper Is Dure to be found uscl^il as «oon as It becotnca acceaiitila ic ' 
general public, iu adaptatina fbr l]oiucbold, and especially for cullnvy por- 
po^ei, most not be left nnmcntloned. 

In clorinK Ibo orifices of vcascls for preaervM, etc., ftw honKWlTM wlB 
hnsttate to sulislitutu au decant material like tegi^lablc parchment 
tor the animal membtaac, so frequently offenaivc, which is now ijenorallyla 

Formed into bnfts, of which the teams an ccracnled with the white of ^K 
pttrchment paper will be found very useful Ibr the purposes of buUlns Ut 

wiag, Bccordln); lo the prlndplea of a reflnoil and eviuatilir euiMi'm. 

lor can the chemlM fall loderlrp some Iiencni from so IntemtllvJl 
arhlerement of his own Bcieuee aa Ibe tnuufOrmallao of paper inM pu«fc 

I the laboratory, vegetable parchment will become a matorlal of BWMri 
tue for connecting retorts and condenser*, or other similar appanilw.MHiM 

rant of its indcstrnctihility by m.tny of the BuUa nsaully e^uphiytd a 
elecTrie batteric?, it will probably And a ftirther onil even more imiKinnI 
■ppUcBtioQ In the conatruction of dlnphruj;ms tbr ttalva 



ESTIMATION OF ACETIC ACID Df TINEGAB. 

Mr. Nicholson and Dr. Price bnvn staled that the estimation of acetic lU, 
by means of carbonate of soda or cau.itli; alkallce, gives re«alB thai bi« bbI 
accurnle. because Ihc aeclHte of soda has on alkaline reaction. Prof. Dai 
^ has recently mode some osperiraenls, wilb the view of afccrtoininR wbHto 
IS consod in constant, or whether it i« snfflcienlly 8m«Jl lo hod* 
Jcganled; and has obtrined rc^nlls very dlffcn-nl fmm Ihe abuvc-mUM 
^cbemliu. The followlnj nnmlicra represent ibe pcrcenmgo of ai 





a WBtine with nLrbonsio at soda, ■ lolatlon wm pnparcJ, contamlng 10-1 
"iiro. Fire cub. ceni. of ilils ealuliDa Inditutcd in 50 grai. of vlat;- 
|[ir one per ceac or oahydrous acetic acid. Tbe poinl of ULturotJaD vae 
Jclormioeil by meuis or pnlc-Mue Mimas paper. 

Fur MMinif with ciirbonala or bairtu, a wtighcd qnanlity wiis dlgcsled 
with a woijthad qiuuiliry of vinegur, with (lie Nld of lieal, nntil the liquid 
acquired an ulluliiie ratctioD. Ttio undissolved cartionito of baryin was 
collected upon a filter, washed, dried, lg:nltcd, and w«i|;heiL 

In order to remove Ibe objccllon that Ihe digcslion willi carbonaco of 
baryta hml not been continued long enough, the rollowinjt cxperimunt was 
muto: A lolulion was prepared, containinB in lOO grm. 27 grrn. of crystal- 
liaod occbile of lodu. Tbis eolnllon contained 10 grtn. or 10 per cimt. of 
Accilc acid. It bad an alkaline rcictlon upon red litmna paper. Wlion 
iniKed with 2 cub. cent of rfnegar, containing 4'5 per cent, acetic aclit, It 
bcrame pcrlbcilj' nnturnl, and another ruble ceutiniotor of vinegar was RUffl- 
•MnX to make ll biivo a decided acid rcicdon upon bine lilinus paper. The 
qnnntity of acetic acid in 2 cob. cent, of Tinegar, conialnJoB 4'5 per cent, of 
acetic add, is not quite O'l ^rm.; to tbnt the error incurred by fellmallnK 
the amount of acid in vinegar, containing 10 per cent. accKc add, by means 
ofcju-imnnto of toda, would be only ^ per cent, at the ntoioat, and Ik cer- 
(nlnly much less, because in practice there if always a UtUo excess of loda 
added. 

A hot solution, enntnlnjng 50 per cent, of acetate of soda, corresponding 
to 18-7 per oent, acetic scid, was rendered nontrnl by 2 cub. I'Ciit. of vluegar, 
containing per cent, of acetic acid, and distinctly acid by 1 cub. cent, more 
vinegar. 

Praf. Otto infers from these resnits that the estimation of the amount of 
add In vineKor, by means of carlwnated or cnustie alkalies, may be adopted 
without the risk of any sensible error, Inasmuch as the alkaline reftrtiOD Of 
the alkaline acetatca do not alTtcI the results 10 such an extent •« need b« 
ie|nirde>l in pntctlM. 

He also remarks, that a comparison of Ihe relation between tbe density of 
ammonia solution and the amount of ammonia contained in It, as eitlmaled 
by him some years since, with the ti^snlls oblalneii rorcnily by Carius In a 
very different manner, »Iiowb a very close correspondence. 



At the Alfcrdcen meeting of the British Association, Ihe Abbe M^hj^io 
staled, " that Id preserve milk for an indefinite pcrioil, is an importuni prob- 
lem, whlcli In France bat been solved in three durorent modes. M. do VU- 
Icnenve was the first to preserve milk. wlldlfyinR It by tbe addition of curtain 
solid ineredlents, but It was no longer, proporiy spcakint;, ndlk. H. de 
Slicnac preserved ll by eiaporalinii the milk till it became of Ihe consistence 
ofslnip. reodeHn2 ll a solid mixture of milk and tngnr; still it ronUI not be 
cnllcfl milk, M. Mahen also preserveil it by exrlndini: llio air. and cxpositig 
h to u BtnnMl>hon of meun about lOO^Cuut. — ti\ns&e'»i^'<\t%\>.iA iiik4a» 
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gaiv9 whlrh it roniniiictl, snil iben bennctlcatly BcalJng ttio nilcti boul« 
, whii'li It bail l>Mn liealed. When nbont to leaTB for Aberdepn, I opeocd 

buttle wbU-b bud been doMd by M. Uaben, in February iSTA; sail ancr lbs 
lap«D of Arc unit a lisir years, I foand it as fVesh at it viu the Dm dar. 
Since ihon, M. de Pitrra lios greatly improTcil the dJscoTrry. The itieau 

^vblL'h bo emplojs to effort the pre«crvallDii is still heal ; but beat applbiil ' 
tome iHjcnllor vay, by manoal duxicrlty, Snt dlsnorcred by a Swiii sbrpbord. 
AM lha( I om allowed lo stale is, that tbc cfffect of this new mode of applying 
IlcDI ii, tu remove a sort of dIaapoK, or atdmal ftinnoTit, wbicb ezicts fa 
In very smull quantity, and which Is the real coujh of Its Bpeody ileroinpo- 
BltiOD. When this species of ferment in rotnoved, milk can lie preacrred Ibr 
•n Indefinite time In vesicln not qaita full, and eooseqaenlly exposed \ 
coniacE of rarefied air, a result wblcli wiu nut ofTectcd by tbc prorcs) of IL 
Huben, as ho rotnpleloly expelled ttiose gnsea wlilch otherwt^ would bkr*, 
KnUeted it soor." M. MoIeuu then exhibited a flvo-callon ycssoI ranultllac 
milb, pnt op by II. Pierre's proecss, wbieh be had broaght rram Fnii 
Abonloen, and wbirh was aficmards opened and passed round. It wai 
Aiuiidto lie as nuturalfaii pure, and as rich, ae whou fint taken from tliecov 
In Normandy. 






ON THE CSE OF SULPHATE OF DAnTTES AH A FAIMT. 

v. Knblmann, who wuj the flrsl to apply Ibii salntanca to bouio-palntliif, 
lias rtail a paper on the sabject to the French Academy of Scioiima. Sal- 
phala of barytcs Is while, and Is preferable both lo white lead and to oslte 
of Kinc, not only on account of its durability, but alaobvcouse it produn 
inlnrioas vlfociB upon the hualih of iho workmen. To obinin ii, M. KaU* 
mnnn first deprives the natural carbonate of barytes, or wliheritc, at 
carbonic acid, by pnttlnK It in contact with the vapors of hydrocbloric • 
Issuing from the fumnees where sea-enlt Is decomposed for the imrpMattt 
obtaining «oda ; afler which he tronsrorms it into asulphals by tbe ai 
of Bulpbnrle acid. The sulphate is aflerwanls well wtidhc<l, in order ta 
deprive It of every tnwo of tbe acid. The excess of water if ' 
oilber by pressure or swift rotation, and the paste wbieh rcmoius Is pin tnu. 
barrels for sale. Sulplmie of buiytcs jpigbt l>o redocMl to Ibe formofdrr 
cakei Ilka white load, but it is prefbrable lo Iteep it In the itaH of ■ 
becAuae, when onee dry, it cannot be aguiu reduce<l so cuKlly lo a Sn 
dcr. suth OS ll was when first prcclpllated. It Is osed wfib Kraal advi 
In Ibo manafaeiure of paper-ban KiuRs, and has been sueccsslbllj' app 
oU-rmlnHni;, a eontlns of this paint lieing much more duralils than aar WlNI' 
known. In examining the ruhlilsh remnininit ofier tbo deniolliton of one of 
till flimnccs for the irnnsfonnurlon or chloride of bnrium, 11. Kuhlmaoa 
cbsBtved a crccn and blue substance, stronRly resembllnB ulimrai 
In presvntinE a snmplo a( It to tbo Acndrmy. expressed bi* belief that K 
woDld not bo impossible to obtain ortlflcinl ultramariDe from barytes. 

ACTION OF WATER ON GLASS. 
Pdoiuo has made tome experiments an the decotaposillon of glai 
lie finds, Ihnt while plnss vessel.^ In which water Is boiled m 
' iwly attacked, powdered glass is ilecompOiWd wilh remsrkabla 
B pint flask, in whicb witter was Imiletl for flvo days, lo-t M'atT«^k 
; bmwhenawaMtaHM«ftMltt.^myf»iw>«ft,^IAhi 
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mre inbjectcd to the same tnUmenE. 

Tlie kalwMnce exinictcil ttoai the first, amounted to l.S per eeni.; that 
ftam tho Mcond, 10 3 per cent. ; nod, jadglnt; rram tbe quontit.v or lime dto- 
■olred, and Uio amount of this base la the glius, tli(> det^omposiiloa 
■noanlxl In (he one ineunce to 10 |iFr cvnt.. nod in [he Mniiiil to 33 per 
VBt.; ao thui olius In irhlch the amount of lime is loisc In proportion to 
tbm of Hxla, U leu decompowd li; water than gloss in wkkh the aintiUDt 
oT lime U lesi tha.n ihai of loda. 

The experiments sliow that it is rhfeS; the buslc eonstilncnla ot Blnss that 
are exiiactetl by wntcr. and probably ibcy might be entircl/ separated ivhon 
Ihc action was eoolinucd Tor a long timu. 

All ordinary kinds of gloss undergo gradual decomposition, when exposed 
in flno pomlor to the atmosplicrcj Ibnj absorb carlwnjo odd, and onw a 
time cDervesce copiously. 

When a tnUtorc of powdered gloss and water is expoted for some dny» to 
the air, It cffervcaees willi acids, and tho solurion always roiitalns sulpliurie 
add, orlKiunllng from sDlpbalo of Mida, whli:h Prof. Pelonze has foond la 
movi kludi of i^oss to the extent of lh>m 0.001 or 1.002 to 2.0 per cent. 

Powdered ulnss boiled with water, througb wbich a current of corlwnic 
add is passed, yields a liquid that cScrvcBccs <'oplou;'iy with adds. When 
boiled with solution of sulphate of llmo, a considcFtible amount of sulplinta 
uf Nxla Is produced. Tbi* rviicllon occounis for the fact, that (he walls aud 
floor of Ibe rooms in which plat&^lass is polisbeil, ore covered with nn 
effloroiicenc« of inlpliatu of soda. The gypsam used for Sxuig the plates 
yields ibc sulphuric acid, and the glosc j'telds the MMln. 

The extent to wbich powdered glass is decomposed by water is reniarfc. 
able, wlien compaml with the fireat dnralillity of |tlns« Teasels under tlin 
same condition; and is proliubly owluf; lo the pi^aler extent of turfacu 
offered by the powdered tclass to the ilocompoolng Influence of the woiur. 



The ctncacy of oxygen gaa In tlic dcslructlon of every sort of impurltj In 
water has long Iweu known, bnl Iho means of reaillly nvallln|{ ourselve* i>( 
ihls prvpuity has been a great desideratum. Proft. Brande and Spencer, of 
£n;;laud, recommend the nso of the (brroco-fcrric carbide of Iron, or miie- 
twOc earbldo of iron, as a peculiarly rapid and effective mechanical niler, 
whldi also piHseiuics iho adiliiional rnluable property of attroctlnn oxygon 
lo tIK •arfiico In the form of oitone, which BniJTp,'lkT»lly manlfo»ls lis prewnce 
by the exhlbllion of its wnnderfiil chemical pnwcm of purili<'iill'i]i. Vilu-n 
water li poiacil Ihrough a Dllcr made of this sulislaneo, i( In <U jnut'd uf nil 
color, lostB, and smcil, and nearly nil the dDleieriuus pise* li muy lotiialii 
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*Ilh IhP osji^ii, and nre bo ranilereil bBrmleag, anil tlic wtilpr (■« Irmtcd Itu 
lilllo or no lendcijcy to prodnce animiil or vegetable orjraiiisnis. Tlin* 
pmpertiiw ore bo Importitnt Ihat thin HhurinK mnlium rannot faD lo ha 
ipcedJly aod extensively appllvd, will) the Ik«C poiuibic mulM. 

ACTIOS or WATER IN LEAD PIPES. 
An CMaj hna l>een publlbhed In the Edinburj^b Xew Philoaophicat Jovraal, 
by Dr. Lnudtir LlDdKuy, ia wblcb lie promnlKBlEs opinionB totnlly oppofcd 
to tlio^c ginemlly enlenained by chemlsia regardlni; Ihe nrtlon of water cm 
hMiit pigK^- It i» pincrally taught nnd liclicvcd thai pare soft irmter arta' 
rapidly on lead, and convcrtn it inio an oxide when expos 
phcre. On the other bund, It Is at generally innghi nml Iclicved that baril' 
ncairol salui In solutian, doci not bcrome impnjcnated* 
■with lend in prusing through i«peii ■— the pure water ia held to tie dat)genn» 
to one with luiul pipes, while (ho Imporo water la ronaidercil anlfe. It Is be- 
llDved tliat the neutral salla in the water present It actinK "pon Ibe Inn^, 
while the oxyccn or the pure water baa sur'h an afHnlly for the melal ihMl 
It leaves its hydrogen, and acts chemieally npon it. Dr. Lindtoy 
obwrvatlon and experiment hare led him to conclodo that eertaln pttre 
X act apun lead; while ifertain hard waters, wh 
II protci'tivo, do act chemically npon it, and ihcterDre it miut be dn(i' 
geroua to use for eonreyln;; such water Ibr domcstle purposes. He hwii1e4 
experiments on a large scale, and from theac he has drawn hi« c 
Be aaserti that tho^c bclbre him who have made investlmttona 
■cale have boon deceived as to the results, and that water containing * small 
portion of lead will nfTcrt aome members of a l^mllF, or 
and not others, and Ihnt the rallonalt nf this is not well nn^crstood. 
what be says, the only eoTe courae to puraae In the matter is doe to ni 
pipes at all. 



Tfce (bllowing augfestlons by Henry Wnrli, Esq., 
nm from waters used in steam boilers, are (bund it 
axri., No. 78: 

When we call to mind that the cryatnlllzalion of the grpsam tn>m tt* Iwt 
■olution Is the prinHpal, and uaually the anly canse or the Ibrmatlon of Ikli 
destructive boiler-cruets; and that, leavinKOUlor view the Injary 
by the boiler, the actual loss of beat tbroa(;h the nun-conducting 
th^ernst, and other causes ronnocied with It, hB« been shown toaiiumnl,ki 
the easoof loromotlvo boilers (in Ftancn], In many eaaes, to fort)- per eci ' 
of tlie fuel consumed, — the sntOcct maybe conaldered worthy of nutheri 
lenlton ; nnd I ahull, thoreforo, present some brief calculations bearing upoD 

In a saturated solution of ^psnm, then (say. In ronnd oumlicrs, 1 pact k 
■101), eai'h 800 Ibs.^eoO pints- 100 ptllons, will contain a Ihs., aDd f-*-' 
inoaftallonaSOIbs. of sulpbnlcoflime: which Is equivalent to 31 lbs. of i 
^ enrbonute of baryta, or a little over SI lbs. of pure oarboaaio of load. Bti 

steam purposes, sen-water for inEtanee, Is seldom 

Kitaratal solution of pyiisnm. Let o& Wlw von. Blbra' 
~" nOflliB Atlantic OceliB ^J " ~ 
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kcKil lU four different limiw, M ufl mnny wiilyly dlsiani plncoi. These eive 
in 100 luiru O-jm, U'lAO, U ID, rniil O'I'J [Kiru, uf iulphaie of lime, For iha 
Mkc or >im|iUd(]r. titkt 0"i; lliun lUOO ttuUoiis ^ SUOO Itu. coiilnin 1(1 Ibi. of 
crpFum. TliQ quauiity o( «arbonaio uf liBiytn «iiuivMlcnt ru tlili It lu a 11k., 
tivl lit pntlMinafe of lead a'l Ibi. Tlins oin- Ion (2000 Ihs.) of rttrbonnlB of 
Ikittm, irliloh «oioe ycnra since soM in Eoglnnil (in iIib fonn of grontid wiih- 
eriic) for WO, Is iheoreiirnllr eudiiieiit to sepsrato the gypsum from 100,000 
gallons of the water of the Atlnntti:. On retbrring now to ihe crsporative 
poinr of diCbrent coal*, as ikiermlned by Walter R. Johusoa, for lbs 
rult«(l States Navy Di-pnnment ( Ttintor"! Sitaiiiia of Coal, itiliodncliun, 
p.lTll; Knapp'i Chan. TrrhHalogD, Am. Eil. I- 43), we lliore And that 1 Ib.> 
for iualanee, of Lackawntioa untbnicitc (considered tn Sew York superior 
for ilearo purpostw) pnxlaces fil lbs. of steam ttom cold water; so (liat ID 
crnponte lOO.OOO gnllcnu would rc'|Qirt*Jl-'-'*'™'= frJ.OOO llis.,or « tons. 
FotlT per ecnt. ofsncli a quantity iii over IStoni. 

I do noi, however, by any tneiins rennnnit-tid the application of (hia ptliv- 
ciplc to ocean tiniiners, od Bci'ount of pranlcnl dlllit'aliieii, wliirh I see no 
way to overcome. Dui on land the application is a matter of perfect hJid- 
plidly- It is mily necesHary lu have the tanks ttanx wlik'h the boiler ig 
mpplicd, larger, and to have more of tbcm. While the prorati at mlXtUM 
and asitatEon with the cnrbonnle, and preelpltation by stuRding. Is goinu on 
in one tank, water may be used from another which has underi;onu (be pra- 
eu*. Tlic idea seeias to tnc lo be espedally adapted to locomotives, for 
which even tco-wabu- may then be used. 



ntrintrriES 0~ DKINKIKG-ITATEItS. 

Vtota a, r»port by Edwin Lnnkcater, F. K. S., On Iho driiiklnc-wateta Of 
London, pabliihcd In the Limdtia Mfdioiiia' Magatim, July 19JS, WO ObCnin 
llie following memomndn. 

riioiphuios and silica cxiit In all London well-waters. In small qnontltles, 
salpbate of llina, lu Uie proportion of one to fifteen )^ns to tbe )(allon. It 
ilCTi>ni|MMC^, in contact wllh organic matters, and proilucc<> ;iulpbaTetlcii 
hydrogen. Very imall quantities of organic mailer serve to prudaco Uli* 

Ammonia exists In Thames wster In email quantities ; In mnch larger and 
more apprccinble quantities in the anrfaro wells. Thiri lalislBDce \f Iho re- 
cult of The dscom position of animal matter, and In the Buiface wells ia 
jBndoubtedly derived from human excretions. 

■" ■ > found In odd well-water lo the extent of fifty BnJns to the 
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■•organic manrniarenotlT\)urloii* when ftvsh or recent, hut tbcyuEuma 
tin condllions of dccom posit Ion which occasionally render them dvDiJIy. 
Tbetr Influence may be nsttmatcd by the lum of the Lninlictli and Vauxholt 
Water Company's supply, durini; the yours 1818 and IftVl, — Iwo yean In 
which eholiirn visliPd London, tn ISlS.botli comimnka deHvcd thdr supply 
of water fWnn the Thame* at Bnttcrwa, and liolh »Mpplied the same dlsltlcl 
whh waier. and the housM nnpplloil were equally viklicd with cholera. 

But In 1S3I, ihe Lambeth Company obtained an Improved fupply high np 

Ihe Tliames. at Ulllon, The ronfcqucncc tvni. acconllnii ti> Dr. Snow's cal- 

cnlatluns, that lh« Jeaths amonKSt the populutOIL««vytMb5 Ibk'^KOa^'U- 
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Company, as compared with the Lambelh, wh« o* tcreo lo one; wronlinB 
lt> iliu niOHt fiLvoniblc view of tlio tiue, a* Kiven by Ur. Swam, It wiu i 
Hud uiid'holF to ono. Tbcns [■ nQlhing to oucuutil for Ihls difisronDc but th« 
InrRer qumility of organic Imporily Id tlio water eapplieJ bj th? VbdkIuS 
Company, whlrh still ob[aJn« water Trom the more Impare SDurue. Ttat 
'break or diolcn In the Goliluli-«quire tllstrli^, in September IB51, wks tiacel 
10 ibe pniDp in Urontl Street, wbivh wu >ubs«iD()Dtt}' round to have coi 
nic&tcJ with Iha Urain of a, nslghlraring house. 

OrKanlc matter* lu standing water ondergo a kind of fermentation, bf 
which rarlionic aeiil, sulphuretted bydroitcn, and other bsso. ■» got rid d^ 
and nitric acid la formed The water tbos unduTBOca & pn)i.-eM of aeir-vurtt- 
calion. This occurred in Thames water, and acivunts for the foci thai >hi|i 
were often supplied with water (Vom the Thames Iwiow London Bridge. 
Thil water is danfrerous lo drinli befbre or daring the fcrmcnling pioceti. 

Tlie appreciation or >mall quanlitics of ot^nic mnllcn by chemkni pR 
cGsses Ib a difBciiIt pmrcsg. Durint; Ibe evaponiilon of water, the oigBala' 
matters are dissipated, and not all lelY In the evapomting basin. 

The micnMcope is an important aid. It delects the nstore of ais>iitctB»1 
parities. These eonsixc of deiu] and living animal and TC^ttable inatM* 
The dead consist of the tissacs of animals and plants. The source of thafl 
Imparities can in some instances be made maniltet. Snch Impurities mi 
very manifest In the Tliames and surntrc-wcU waters, scarcely to be delenel 
In the deep-well waters. The living matters consist of plants and nnlmalh 
The filaments of tnlcn>sropl<: Faui^ bate b«on found in impun wcll-watn 
They have been detected In scTerul waters known to be productive of <B^ 
Mse. Amonest the living animals, the tbnns nf [nniMria arc most abundimt 
These ore Jhsiuently Indicative of the Impure condition of water. Tggi ct 
the higher animals are not unrrcqncntly found in ibe Tliamcs water; and 
some of these undoubtedly belong to those forms of AnnaloaA, which And 
thdr highest development in the human body. 

Many of these forms of animnl and venptnhle 111^ are not Injnrloas hi 
tliemselvei; but Ihcy are most numerous where there Is tbc greatest amoaiil 
of Impurity, and arc a measure of the greater or less otucctionable natnra "f 
■ water for drinking purposes. 

PPBIFICATION or WATEK COSTAMISATED WltH LEAD. 
Professor Faradoy, writing to the Londnn Tima, on the danger of itilnli' 
Ing rnln-watcr contaminated with lead (dissolved from the lend of notil 
stales, that if some powdered chalk or wbitlng be put Into the ciicera Is 
■which snch water Is collected, and be stirred immediately aUcr r»in, llir 
water may, with the greatest facility, be obtained In a perfectly fli state fat 
all culinary and domestic purposes. The lead is i«ndercd insoluble, and tlu 
water may bo flllcrcd or loft to settle. 



A. U. TCcart-ToEcherenu, a llthnrgo mnnnforiawr {Deuiifhe Klinit:), bi.- 
Inve9li|{Bled. with some cure, the elTccts of the preparations of ItMid tipon llii 
Interior animnl*. 8tnui<3l as i\ may sei-ni. lie soon nollred thnt the Do; li 




t> lllhiiree and while lead, and nl'tcnmrds Ikk Itsctf dean ; but no cvU 
< '>niequeiic(« ercr Mlracted hl9 utlciillon. 

Tlie Cat, on the roncrery, 1« toon ki!l«l. Thli animiil dies In ronvulslonii, 
iiii only In cetablblnnenU whem llihnrge and wbil« lead ore prapan-il, liut 
<.>rii In (hose pln(e« where m Id uto quanllliua of lead cbnnra to be present, 
111 Ibe conipMimr'B rooma, and where uewl}' primed books have been elorat. 
Kew Ink, ii in well known, always contnins a certain quantity of thi* metnl. 

11. P^fart-Tanrlierenu iriod a very derisive experiment. I]e hung sevvrnl 
CKRCC, In each of which a ml was conHtied, in Ui faolory, and lu a abort 
tbnc. me aAer another, all died. 

HEce — aiul the lead munnftictorini an itiftsied by them— play In lbs 
BlhaiKO ana white lead without any apparent c*i1 coiucquenrcii. 

If. Sotian, white lead maaurarlurcr in Clichr, remarks that Riils, whieh 
■nitlply most taplilly In bis Mtabllahmeui, ore vor; apt lu tufiiir rrum panl- 
jab of the lower extremlllei. 

Ute Hone, exposed to the polnonoul atmosphere of lead flietories, appoan 
lo be llaMo to a paraly i>l« of the mmeles of the liiryns. The roenrrcnt laryn- 
geal aerre (which conveyi the motory impulses lo the muselca of the larynx) 
appear* nnable 10 perforni Its proper funetlonn, whllot the remainder of the 
pncurao-|ta*tric nerve is totally unafTeeted. Therelednary suri^ij. Dvlunay, 
ba) perfttrmed. In th«o caiei, imcheotomy, with the rwuli of prcserviiiu lli« 
TotUBbhi auinial, not withstand I riK the local pHralyeis. 

Blrd« soon snreumb li> the pulion. It bus been obaerved that Sheep and 
Goats ibat feed near lead factories frequently suffer from hiumaliiria, and 
are also liable ID miscarry. It is also asserted Ihni In sueli neigUtiorhomls 
waro«n are peculiarly apt lo have premature tahor. — Mediauland Suryiail 
Rryarirr. 

ll is slated by Dr. A. S. Taylor, in his work on " Poisons," a new edition 
of which has recently been published In Ijindon, thai lead paralysis may 
icsnlt from articles of tooA. from anuff. tobacco, etc., sold In what is dunom- 
inaiud "tinfoil," which is, in Imlh, almost pnrc lead. This ataieniBnl may 
causa some surprise; bat be furnishes another atalemcnt that is yet more 
ntmBrkable. from which It appears thai Tegeiabloa ore capable of Inklu^ np 
lead from the soil, and IncorporatlnK it with other maicriaia In their onjan- 
isms. Cattle-polsouiug by lead, eo allcf^, 1)crame itio aubjcet of a cliemlcal 
Inveitli^tion, and Ihe question was, wliclher the cattle were injured by the 
fumes rrom the chimney of the lead works, or fWim the lead In the mil. 
Korth was brought to London from the Scid In whlcli the emtio fed. " Hni- 
tard and cress seeds were sown in these foor samples of tlie Ucndip leaden 
aoll, and, for a cooiparatire experiment, in a soaiplo of onlliiary garden 
mould. In about eiRbt days the crops were carefully cut, without inlerfbrlnit 
with (be earth, and snbmiiled by Mr. Brandc and myself lo chemlcat exam- 
ination. We flrst satlsBed oarsclvcs that there was no lead on the outside of 
the plants, Iiy washinK them in pure diluted acetic add, and testing the 
washlnits. The TUKelaiile matter was then dried and biunE, and load, in well- 
maiked (luuiililf , was found In Ihoasbus." — F. iVi. 

-»GmctJLTt-RAL CnElDSTBT. 

fbllnwina Tiews In n-laiion to Iha demands of Rsrlenlmrv npon science. 
ipmsedby Troflssor Viwlekcr. of iheCimircHerOilie^e, EngUud, in 
int MldrenD twf<)n> the Itbyal AKrleultuml Socict) -. 
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Hebclieroa that amoii;j;ilie Inncled proprlcion, their ris^mia. and rbc laicer 
hrmcr', rapcclallj tbc risln;; B<mi.i-iL[!on, n mon oxtcnalrQ knowlciltn of itM 
KlencM appliciible it> lujriculiurc l> nccdal. All Uicso want better tiwuuo- 
tton. Bat to tcatb the smnll rurmi'r or tho laban» rbpuiliitrr, U tiKfUf 
kbaunl. To cither, Ibu pimnlt would hu wBstH of dmo. 8a chemistry' cboaU 
never b« made ibe direct guide to tbc agricoliarliit. Sdencu In, aAer ■III 
only Ibe systematic nrrnnt^inenl of weil-anthenticatcd tacts, and ihc iWiqt 
generation sbould be tau);hi its gencnU principles. But ai»ny profeaKi* ct 
chemistry have over-Gsiimaied their own powen. Bad iDsteuI of explolalnit* 
the expericnra of practical men. they set themselves up as guide* li 
ftomen; the; have i>ver-«etiinated tho powots of the new H!cne«, and bi 
conuqaencc atamblcd. Again he asys: " Aj^culturnl chMnbiti)'. In {Hap-, 
pUcatlOn to formiDt', Is alto^lbcra uow Rciencej bdiI hitherto it has b 
Uka everf new knowledge, loo vaicue and too guiienil in its doi>trlm<,M 
well as In its rcscarcliL's. What la rcqulrol Bt the time '' 

intd«/oracp«dnl purpone, rcscarchei carried on Iti the field us wdl n hl;^ 
tbo laboratory. We have no neod of the joint IqIiotb of practical tn 
men of science. Tbcro nrc questions which can only be properly ii 
(pled if Ihc man of ecienco hcnrlliy Joins with Ibe practical n 
cbcertbtly lojrcihcr, each In bla own licpertment, — » nearer i 
tween aKricnltum and Bclcnre, In ebort, Is what Is m|ulicd nt 
time. A tnineral knowted)» of the principles of farmin);. tiowever B: 
10 the pracllcnl fHrmur, never will help him to grow a large imp of tnni^; 
be moct have special trolnlnK in practical tnatlets iu order to In a mccrafld^ 
^uwor. So it t> with chemical knowledge. Men may bare excellent Jtnwnl 
cbomlcal hnowledRe, bat if they have not special ehomleul knowMm In ndn^ 
Hon ID farmiutt, their labor* will boorilllle direetntlllty tuthe aj 

111 rcltercnco lo ibe culture of loot-erops, ho says that, generally, m 
neal niannres, such a* iniano, ore thrown away on roots; and pboiplMMa 
uru niors prontable. Guano and auper-pbospbiilG of lime both rattier ■«• 
tonl the Kormlaatlon of the teeiU, but tliey push forHiinl the younv pi 
in Its eurlv gniiwlh. This we tielieve to form the true value of sucb u 
though perhaps thin Li ovcr-eniiinaiud. 



FKOM ARABLE LAKD BY BAIK-WATZS. 

nf llnnich, has come lime been making cxprrlnienu W Mima 
re nnd quantity of the constituenlB ot soils that are rcmov«d t| 
[ rnin-wator within n givon time. Tlio Instrument ased by him for ihia |w 
selscflllodnlv.-^imcter, nnd the substances Dbtnlnod have licen annlrseilh 
I Br. Zoeller. They were scpamled ftoni rain-water thai penelraleil a «qiiu 
I fbot of earlli, six Inches deep, during the summer of 1837, frum April I 
[ Oetubur. Fn'e different extracts wore analywd : 

No. 1, fKim cullivalrd nnd manured ralcnreous toll. 
No. 2, from euttlTiUed and nnmannred clay soil. 
No. 3, from uncutiivatcd and uumanured clay soil. 
No, 4, from uncnltlvaled and manured eloy toll. 
Ho. 5, from cnTilvnicd and manni«d clay soil, 

I applied lo Ho'. I, 4, and 5, consisted, hi each instanc«. Of On 
manure wllliuut straw. 
Tbo jwlduo Icll by cvnponiilan were yellowish or black Ish-htown, m 
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in of mnnKB06=c, wiiirh roiild bo ilElccIctl onlv in No?. 3 and 1. TIic 
potni-b, soda, lime, ma^cein, and pcruxiilo i>( irun; tlic u>:iU>, 
I'lirboiilf', alliclc, nlirJc, sulphnric, phuapliaric, and cbluriiic. Iksidw tbeie 
kDlMunoo, ihcre wer« also orgBuic sulieuincc, clay niiil stinil- 

In n«ne of tbisc n»ldue8 rauld the presence of a soluble compoand of 
atuinlna or of Biniiionlii be leco^iied. Il iriu only by boiling Ibr % long 
time <r)ih iHinainirati-d caiutic pouub, tbttt an ammonlBcat re&vilon became 
pFn-e)ilibk, and ibnt wnc prububly duo lo ibedocoinpoaiiioa urunitrotccnaua 
organic lulwiancc. Tburo In, liowi'ver, so lur^ an amoiini of nitric arid 
pnscnt, thai wlien llio ruslduea of (vnporalion aru liealoil upon plaliiium 
foil, ibcjr de&tsratci nnd when Ibueolutiun i^ buuttd with aalphutiv acid, it 
tleroloriie< Indl^ Mlnlion. 

Thii aitrii; acid hat most likely orlginatcil rhIcAy ftam ammonlH byoxida- 
llon; (br, althoajEh nitric odd may bu produced directly by (be combinntion 
of umotpbcric nltroi^en with Iha oxytccn tronden^ by ibc koH, ammonia 
would nlvntya be oxidiied tint, and rotiTcrtcd into nltrare of ammonia. 

However, Binec tbo illtric acid in the Eolulion from noils e.iieti; in the gCate 
«r a lime or maffnesla aalt, th\s la a further proof of Ibe powcrfal attrac- 
tion of tlic soil for ammonia. So that wblic, on tbo one hand, the capabUlty 
of ihe Midi 10 condcnio ordinary oxy^n and ozonlxe It, may I'aoao the pro- 
diutiOD of nitrate of ammonia, its powerful attmctlon for ammonia causoi 
itie decomposition of the nitrate of ammonia, Ch^ base bcinK retained by the 
■oil, nhite the nitric acid combine] wlib lime or mnfnieala. 

The analyses sliow that one mitlion puna uf the water passing through 
•oUtix InchMdcep conialncd: 

Solid raldne dried al SIS",.... 4;^'33 •JU.d !32U 9%2ti EBl GO 
nudpotttOD, SIT'IS I'B'l 1H-T& 21190 lUlfl 



^^ Solid raids 
^P* Itudpottt 
^VpolHh,.... 
^Ksoda. 

^■.'ttaotMaof 

^^BTbMVborl* 
1 JBalpktirle a 



..lU'M G-eo nso wti ss-u 



si-a i-ia so-ST sa*e sj-z; 

1747 a;ia B-aa ss-ao aaw 

aUloa (ulnbte); lOM II » 17'4I> a GO SU 

TbeM Bnoly*e> illnstrated the ohnorpttve power of soils, fln't polntrd ont 
bv Mr. Way ae m Importanl In it« InHiieni'o upon tlie nutrition of plants. 
With one exception only, neither pbospborlc acid nor ammonia were preccnt 
in MMitible amount; the quantity of potash Is In all instances small, and 
prindpally rcftambla to the ortcnnlu substance in the solution. Chlorine, 
sulphuric add, and nitric acid salts are not retained by tbc soil. 

ir tbeae analyses show the sabstnncea that are dissolved from the soli, the 
opinion that plants derive Iheb- nniriment from solutions must be given up. 
The mill experimenlcd npon fnvo jiood crops of com and straw, and Ilu) 
quantlilcs of potnsh and phosphoric acid rcinired by ihcM crops much 
rxcved Ihoso which would bo furnished by solutions of tbo above com|HMi- 
llun. Moreover, (he comparison of the ash of cetvain, and the enliAtaiieo 
dissolved from the »oil, is Inconslslcnl with ihe opinion that the Itood of 
plaou is nnpplied In solution, unless llicv arc supposeil lo possess n very 
«iM»— Mb —bctiw pwwr.— .iiialai *■■ Cli iii — i gbwnawan, gA.SR. 
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ON TUB VALUE OF WOOLLEN KAGfi A 

Prof. Way, rhemist of ilii' Rojul Agrtmllural Soclctj, Em-land, In n 
ceutly iuvesn'imting tho vnJui? of vfoolleu rajp «* a muim™, felt thnt It w ' 
Iiardlj be aatfafnctory to coulent him wif Willi ihe uonlyiis ofwout, slnn, J 
lie obseiTBS {Joar. Roi/al Ay. So.-., Vol. X. p, G17), to [vtuon IVom the cODipo ■" 
Uon or n row nuLterlul of any kind upon Uint or tliu manufiiclareil a 
irhich ha£ pssscil Ihrongh pcrlmps bnir a dotvo procesGcs, li 
onc'ecciropcn tonitiL'hcmir; nncl nolb<Rt:«hort ufili? dtmrt analycls of A 
ntgg tbnasolves, would enable any pcraon lo fbnn a rorm-t notion of tt 
msnoring valne. Wool, In a slate of purity, contains upwards of «evmm 
per cent, of nitrogen. Were wooUon rags, tbcreforc, of tbo s. 
as tbo wool ilMilf, they Bhouli) pnxlacc uUiaiald)/ a larger amount of oinnK 
uln IbaiJ oven Pertivinn guano. Il will be vfllaalilc, ihcn 
cllimiml composttion.s of some of tlic rommonly iwld refuse woolhrn n 
These rogH arc well known, and cxtcD>lvelj> employed ai 
poiijof the country. 

Owing, as the Profeseor remarks, to Cbeir slow decompoaitioD [q the m 
they aic not well fitted for root culture — turnips and other pi 
kind rK|uiring netlve and readily Eolublo monurcii to produce it rapid gi 
ScUl, this must not be token as au undoubted ftu.-i, sinra, in the cxporimi 
of [he late Mr. Pnsoy on tlio growth of beot-root (Ibid., vol. vi., p. S30), w _ 
thirteen ions of fnnn-,vard mnnurc per acre produced tweniy-scrBn asd • 
half tons of clean roots, the oiUi'fion to the dun;; of seven cwt, of ngtraMJ^ 
the produce to thiny-tlx tons. This incrca^ he attributed to tbe iMjge pU"] 
portion of azote or nitrogen present in the mgs. ^ 

Woollen raf;s wete formerly, as Professor Way addc, to be purebaied cf 
good qualiir, and unmixed wlib any Ins valuable substance: bat of lott 
years rags, or a siu that u«ed to bo sold to Itio nirmer, are bonght up to In 
reconverted into on Inferior kind of cloth. The supply being In this way la 
ptut cut off, is fluently mnilo good by the admixtun: of such lincu or cot 
ton ra{[i as may not he worth Iliu papcr^maker's attciiiion. 

Three specimens of these rel^ise rags were examined by the Protowr. 
Specimen Xo. 1, consisting of the seams an<l other useloass porta of old elDll. 
which had apparently been cut up to bo remnnufocturcd into eloib. No. S, 
caikyl " prcmlngB," and No. 3, " cuttings," appeorvd to be mai-h of the nmn 
cbamctcr, bat totally different fh>m tho rags, — they both mnslBinl essen' 
[tally of rolored wool less than an eighth of an Incli In length. TIu'miU 
contttlDCd, in their ordinary state, a certain proponlon of water. In the 
tbtce fpedmcna above refiurod to, tho 

Bagacontiinid of water TOT 

Prtniinut, T 

Cuttings sap 

In this state, the proportion per ccal. of nitrogen which they ronialnei. 
and the proportion of ammmia. which, by the ilecompiKliion of ibo animal 
mailer, will be eventually produced hum Ihctn, and tVoni a sjiccimen of 
"shoddy," isiiJven in Itiefollowini; little Uble: 

BU'ifm. AmxHlb 

Kags, lo-ir un 

rremlngi, asa UOt 

CnUiDgi 
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ll fipjican, then, sajs Way. tlial \t is quite incorrEFt to estimate (lie ruliie 
'<r UiL' lUfrurcnt kImU or woollen tc1\isd by the known cociipoiiiilDii of Itie 

< 'll iisrlf; tor, lo whaCGVur eausc tlie ittfcriorilj mn.v bo diic', ic ii plnin that 
> tin not, ou UD arera^^c, contain iwo-cliinls of (he Qltro^^n round in the 
I Av material. 

TIw mlnvral sabstanees rooDiI io irool refhao ar« of «mall fortDIiIng value, 
la 100 pHrlii of inlbrior wool rchue were Tonnd 

WMer, 7-16 

Aiilnul malttr ud oil, SSGS 

rboaphUe of lime, l-U 

OsMi Of iron uid (lomiiii, 1 10 

Owbonate of lime, »a 



This specimen contained aboat S'5 per cent, of nitrogen. 

Profck-or Viiclirkcr has cxplulucil the ohief ceoHons for the constderuble 
ilitrtTcnce of opinion, which cxiiti in dilTcrcnt places, with regard lo the for- 
[ filing value of woollen »ub9tBiici»(i'6»l.,TDl. xvi., p. 94), Thc«e, lieconsid- 

-. ire to be best undDistood by n rel^rence to their nnalygis, and the time 
' ttiuirappllcudOD, nod the physical composition of tlie aoll. Shoddy, for 
. -lance, orten contains from twenty to twcnty-flve per cent, of oil, whieh, 
' <:xi'1udln<; moisture, and tlic atmospheric nit Trotn the liKerior of the 

■111 hairs whirb compose lliis refuse, prevents its decomposition, nn cfTccln- 
'!> ns the oil in ianllne^, or a cover of tcreuse the potted meal. And thus 

' ilocom]iosiiion of tlie eboddy is retarded for a considerable period, so 
' 1 1 no effuct l9 pmdaecd If it Is applied to the land when the young wlluat 

I < :i]ready mndo lis appearance, or even If applied two or three montba 
i-ionsiy. But If the some rofuM is applied lo iha land a conBidcrnhlo 

rfinl boTnTe the sowing of the crop which It is Intended to benefit, or If It b 
,ir. vioBsly brought Into a slate in which It will readily ferment (.ind then It 
m:ty lie applied at once to the yoang wheat), a verj' marked and early Eood 
ciriAci trill lie produced by its use, since ammonia Is then grodimlly Ibrmed 
rrom the nirroi^ii of the shoddy. In light anil porona soils, this neccisiuy 
pr«|Kiiatliia proceeds mocll mure rapidly than lu slitT, heavy lanils. 

The farmer, by his practice, conHrms Ihone chcroicat conclusions. Ths 
Kentish hopifrowots, we are told by Mr. 8. Rutley, in his priwj eesay {ibid., 
vol. IX; p. Od^l, deem WDullen rags, shoddy, and refaae icaivhlns, lo bo Tcry 
lostlnK niBiinrTs, but much more vninaiile and eariy In their efflsrt on dir 
than on wet soils. On the Kentish liop-grounds they apply ftom iwdvo lo 
twenty cwts. pef nerc of woollen rap*, twenty to thirty cwis. of shoddy, and 
atwDi ICO bushes per acre of luml-skin. For eom-cropi on li^'ht, chntllT 
land, or for irraiw. about ion or twelve cwls. per acre of woollen rorhsa wcro 
a*r<l. — Eitmi-lrd/rorH marlirleon aool, amiiainirattd by Colhbert JuAnson ta 
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time. Ttie best nrlicre. both pracllciJ and ihcorclicnl, In FD^rlnad uiil 
AiucricB, acem lo lucllno to tlic flnt-mentloiial pranli-u, )ii reference par- 
tlculurlj to gnuB anil t^n ; &nd tlie best cITecu an shown h> bavo nmltcd 
froiQ Ihla inetbod of tlio B|iplicittion uf fiUrfaco-monDre. 

Tlie practice of lop-divssinu, or of surface>tiianurlng, biu lon^ bcra Hi* 
fnvodtu mutliud otnpluj'od by all lntetlif(«nt mrdeaen wfibln tUe drdo of 
tny ucquainttiiit.'e. We liii%'e loni; ago Icamod Ihnt muiicii of rich, i 
genoos manures ore not what planu require about tbeir nxit*; bat that 
mannrea arc applied mufh more suecus^initly (ojiil lets liuarioucl)' i by la 
dicsainf;, oillior In solid or liquid form. Nature never inanonta tax pUi 
Mtfa cnde maisea of concentrated fcrtiliilng lubstancei; bat Imparts bar 
lUniulflllnjc and mineral fbod in a stale of the most mlnule dtvblon {bIbmmI 
inilniiertmal), cbictty from the tuifaco of tbo earth. No «i 
flruit-troce havo Iwon killed, so many grape-vines destroyed oi 
ren by excess of wood, in consequence of the liMvy maiiuriu); at Ihe iduD 
■o nnivenially rccommendod by writers on ganleninK *nil horlkilllUTV. 

The gmat oblection to snri^ce-mnnnring Is founded upon the prohabin 
loai of ammouiB, eauaed by ihc exposnro uf decaying niannrca npon iln 
■nrfoce of the ourtli. Bui this Io»k hiu been thown. by Hiund rUfonlnE 
•ad hy (bets dodatvd fVoni prnctioil oxporicnras, to be much less than is nm- 
monly apprehended; wtille Iho bcnefila arising fhim sacface-niBnaring. in 
other respects, mote than counterbalance any possible loss of ommonU 
from tills practice. 

In the firKt place, when manures ore exposed upon the snrihce of tho 
I earlh, even Id hot weather, decomposition no longer goes on to rapidly •* 
when the same manures are kejil In n heap, and tho ummoiila ihBl is pn>- 
duced i* gmdunlly carried into Iho soil by mlna. The other lolQtile «l 
tlBDCDs, as potash, lime, tho phosphates, etc., are, of course, n 
they nra uui volatile. 

Nor arc these soluble and vatoatile snbslanres lost to pliiDH Iqr It 
carried into ihe soil before they are needed by growing pbinu. * 
be«n coni'luslvely shown by eminent scientlflc authorities, that «ij c 
■oil, eontoinlng a fair proportion of day and carbon, is capable of U' 
np and retainbig eSeciually, ammonia, lime, potash, soda, etc., in a H 
fttrm, so that little, if any, passes off in the undcrdralnnKC water of m 
■oils. These subatancea, It Is tme, may wash tmm the surfocu, tiot li 
cannot past through a good soil, and go off iu the dralnajto water. 

By surface-manurlnjr, wo mnlch the ground, and render it cooler b 
mor and warmer In winter. Mere shade Is bd Important eleini 
so important, that some writers have thuaahl ahudc alone to be cqalrnbiil 
U> mnnure. A pluce. of soil heavily shaded by surtiicv-mannHnK. attutHy 
docomposcs like n manure heap; Ihat Is, It nndcrgroeH B sort of pnlnfartiiu 
or cliemirsl change, which sots fVee lis chcn " ' 
It were. Its lockod-up mnnurinl irpBinres, niid fits lis 
become tho fami of plants. Darkness, moi.iture, and air, ate Ihe eondltloii- 
required fbr vegetable and mineral ilecom position. Tbcso coniltllotu u" 
piudueod In the soil by snrfaco-manurinic. 

Then, Bguln, when tho surface-manure decomposes, its elements are wathcil 
Into tbo soil. In a state of solution precisely fliied to nicol Ibe wanis d( 
ptanis, and Ihcy bei-omo Ihomselres ncttvo amnts In promoting furttia 
Jeitinipoalllon and chemient chnagM la llio cnlin buily of Ihe Kirl. 
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b; mixtns Ihrm deeply wlrU Ihc »oil. Plnnl fhnllow. Keep roots of nil 
tms. plnnM. alul rlntw, ii« near the aarrnrc as (xisslbto. There nrc wcl;;hty 
rpv>ons Ibr ihe poalTlon owamcd in Ibe \*ft scmenee, whlrb I hart cot 
»|in<-a now to coamcrute. I uy aKnln, plnni shntJow. Let yuar toll be 
lU-eii an<t Ary, bnl pluni iienr ilie snrface. To flumcn [ wunld bat, innnnre 
Bpon Iho rarfnce u mnt-h ■* poMible. Top-drens your Kntt, after Tnowjng 
in July or Aiiniii*!, under a bnming minnier snn ; lap-drc£B in the Tall, bo- 
forr and ilunn; ihc nnrninn niin«; mannre ihe earnuv while aaaw to on tbe 
emand, wliite The Uarcb winds blow, and while Ihe April rains rail. Ua< 
niire yoar Rrus, Instead of your eom anil wheat, limadenst, at nuy time 
wlien jan hate manure and leisure, and I will guamnlec thai you will bo 
abundantly raliffiixl wlih ibc irttuli. 

To fntli-eniwvra I would eny, do not (111 your koII witb manure before 
yon pbint Imv, uniiiv-viiKs, eir. Plant In good nnlurnl (oil, and manure 
fnim Ihe surTarc. <prln^' and r»ll. lilicrnlly and properly, and I will KUaranlcs 
you aurreSA fur grealer ihnn II you plant in lioloa and treuehes Ailed with 
nianure, n> the rii!<ioni li, Smfiiie-niunurlne and mulrliiii^ on tbe true 
doctrines. I am tiire of it, ~- iHr. Briyhlf Gardener't JUoHtiily. 

OS THE ESSEKTIAL KANUKISO CONSTITUENTS OF CEBTAIK CBOPa. 

At the Abcniecu imfeliiig of the lJriti«h Aesoeiniion, Prof, Viictclier do- 
i.iili'J the riMuIti of ecrtnin Held expcrimcDtB, having epecial refljrcnco to 
■li.j lumip-iTop, wbieh bail enlended over a period of fonr ycura, Tbese 
>r.' ib« most Important points eitcd^ — l. Thai fenlli/en; ikailiulo of pboi- 
I iiiiric neid do not IncreoM Iho yield of this erop. a, Tbiil phoapliots of 
line upplleil to ibe'soil in tlio sllapc o( aoluble photphmc (aupcr-phuspbalc) 
irii*mi»es iltia crap In an espei'litl manner, and ihnt the pmeticol value of 
uriindal manure* for root-rrups, ehielly dcpetidii on the relative amount of 
nvaibtble- phospliates which Ibey contain. Thus it wus shown that three 
nn. of snpur-pbMpbntis per aure, protluiifd as lnr]ni an incrcafn of inmJpe 
u Afteeii tun* of nirm-ynrd muuure. 3. Tbut ainmonlacal Bulla ami nltro- 
^nti^ ro null menu yielding ammonlu on deeompmltlon, have no bcndieial 
cfTi.'et upon luniipi, but raibor thl^ reverse. 4 That omninniacai ealti ajK 
piled akine do not promote, as malnialned crroneousl.r, Ibc tuxuriuit dc^e^ 
ri|>mcnl of lenvss; but tlutt they pruJui-o thi« cITeet to a eertain extent 
olicn talt* of ammonia are applicil to Ibe land In conjnnelion with the 
minmJ roiisiitucnu found In the ashes of turnips. The report likewise 
Btntoa that numerous analyacs of turnips have lieen made, from whicti It ap- 
ppura that Iho more nntrillous anil lentt ripened roots [nTorlahly eontaln 
Iwa nitroiieii tbnn half-ripenoil roots, or tanilps of low fecdin): qualhiea. In 
the latter, the progiortiiin of nlirou^n wan found In several ln«tniireii two to 
two-anil-a-holf times as high an la ruoii dlsiinguliibcil for their good Ibedlug 
qnalltie*. 

Similar experiments upon whent showed thai nltrotKnlned ammonlaeal 
matter*, whleh proved Ineffleaetons In rehiiion to tnmipii, inerenw the yield 
In mm and »tmw ver)' materlnlly, and that Ihe Ineeeafc of wbcnl waa 
larm^t when the ainmonlneal conRtllncnls were nuoelnted with minenJ 

AfTIOK IJF TUB SOIL ON 
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1. Way, and, after him, Licbig, have shown that every soil absorbs ammo- 
nia, and also potash, from solutions containing them or their salts, generally 
lcavin<; the acid, which tal^es up lime, etc., fW>m the soil hi solution. Tin 
ammonia and potash, which are absorbed in very large proportion bjaiabto 
soils, are rendered thereby quite insoluble. 

2. Arabic soils absorb also silicic acid in vory considerable proportion, 
and it also 1)ccome8 insoluble. 

3. Arabic soils also absorb the phosphoric acid of phosphate of lime, or 
of ammoniaco-magncsian phosphate, apparently solating the add, -which 
also becomes insoluble.' 

4. Hence the soluble ingredients of manures cannot be conveyed to the 
plants in the form of a solution percolating the soil (snch as liquid manure, 
or a solution formed by rain-water with the aid of carbonic acid), since such 
a solution is deprived of its dissolved ingredients by filtering through a 
very moderate amount of soil. 

5. Hence, also, as the food of plants must thus be fixed in the soil in aa 
insoluble form, it is plain that it can only enter the plant in virtue of some 
power or agency in the roots, which decomposes the insoluble compoundi 
in the soil, and thus renders soluble the necessary matter. 

6. The absorbent power of soils is partly chemical, and partly mechanical, 
as is the case with charcoal. 

7. The quantities of alkalies, of phosphates of ammonia, etc., capable of 
being supplied to plants by rain-water, after it has been percolated through 
the soil, even supposing the whole to be assimilated, does not amount to 
more than a mere fraction of what the plants contain. 

8 The theory of the transference of ammonia, potash, silica, phosphates, 
etc., from the soil to the plant, is not yet understood; but the old theory, 
that the rain conveys food to the plant directly, is certainly not the true one. 
— JEdin. New Phil. Journal. 

ON THE PRESENCE OF ARSENIC IN PLANTS USED FOR FOOD. 

The following is the substance of a paper on the above subject, recently 
read before the Natural History Society, Dublin, by Prof. John Davy : 

His attention was first attracted to the subject by the difficulty of obtain- 
ing pure sulphuric acid, that sold in shops commonly containing more or less 
arsenic, derived from the pyrites from which it is manufactured. Super- 
phosphate of lime is extensively used as a manure, and is more and more 
employed every day, and this manure is made by the addition of sulphuric 
acid to crushed bones; and, in order to produce it at the lowest cost, an infe- 
rior description of acid is used, containing, among other impurities, an in- 
creased quantity of arsenious acid or white arsenic. With a view to ascer- 
tain whether plants had the power of absorbing this arsenic fh)m the earth, 
Pi'ofessor Davy transplanted three small pea-plants, and when they had 
recovered from the removal, he watered them every other day for about a 
week. The plants did not appear to be injured by the treatment, but grew 
up, flowered, and produced seed as usual. Having collected the stalks, 
leaves, and pods, they were carefully put aside for examination. The means 
most commonly employed for the detection of minute quantities of arsenic 
are Beinsch's and Marsh's. On trying the plants by these tests united, it 
was found that not only the stalks and leaves, but even the seeds had 
absorbed the poison, which was thus found to have penetrated the entire 
plant. 




cbe:hicai. bcik.nce. 

Having Mcetrained thnl (u^cnic could be absorbed hj- plants wiiliout 
daatmyiDK llieir vitnlltj, Pror<»ior Dsv; next proceeded lo cxperlmont art 
the niper-pbofphatc, by planting a inuill cubboge-plaut In a pot conuinlng 
OOB port of Ihe manure to three or mould. At the end of tbrce weeks the 
top wiu eut off, imd appeared greea and booJlbj; and oa testing one hart- 
died and IhinocQ ^ndna of the cabbage, very dEstlncl Indlcalloni of the 
polMitk were observed. But, ai; tbe umoUDl of enpcr-pliosphflte oacd in ibSa 
■xperimeal waa mncb more tbau would have bwa used In onllnar]' casoa, 
Profc^sor Davy procured some turnips lo which six cwt. of tbe manure hod 
bom lued per Iriih acre, and ttom two lbs. weight of the roola which hod 
been canAdl7 vro^hcd and trailed for three hoars in Ibirtj-slx oancee of 
dMiUed water and three ounces of hrdrochlodc acid, striking evidence 
was afforded of tbe presence of arsenic in the tnmips. Od teslintE the 
brown acid used by the manare-makcn, as much nl one grain of white 
anenlc was discovered per ounce of vitriol. It la necessary lo state, that tbe 
ntiDOSt cUDtion had been taken to ascertain that no arsenic existed in any of 
tbe rei^>ntB employed in Die ciperimcnts. These facts show the extreme 
caaLii>n which Is necessary [□ the formation of conclusions based on IliD 
pretence of a minute qoantily of arsenic in Ihe body of a person sttEfWCted 
ta have died IVom poisODing, aa the small amount discovered in the liver, or 
sloniach and viscera, might hate been received into tbe sysleta with the veg- 
etable or even animal food taken by the individual. 

ATMOSrnERIC DC3T, 

This mlijoct hat been rcceutly bninght beTaro tbe French Academy by H. 

Poachci, In a paper entitled " Etude des corpUBclcs en suspension dans I'u- 

raovpbero." The atmosphere which surruunds as holds in snspension a 

mass or corptuclcs, tbe detritus of the mineral cnist of our globe, animal 

and ve<p;tab!c panicles, and Ibc debris of all that is used for man's purposes. 

These diverse corpuscles nrc proponlonably more numerous and volaminonc 

» the almoFphere is more or loss agitated by the wind, and it is to Ibe«e that 

il bas been applied. 

^Tbe author enumerates the various corpuBclcs of mineral, animal, and 

le origin with which the air la loaded. Under the latter— the rogo- 

! ptWtuets — he mentions ospeciully particles of wheat, wliich are 

rays Ibonil mixed with dust, bv It recent or old, as well as those of bai^ 

', rye, polaloes, which have been discovered In rare Instances. " Aston- 

■1 at Ihe proportional abundance of Hour which I have fbund among tbe 

' tc eotpuscIcB." suys M. Poiulict, " I andorlooh Ihe task to examlrw 

■t of all centuries and of oil localities. I have explored the monuments 

V*lu lance cities; those of ihe shore and those of tbe desert; and In the 

d»t or the Immense variety of corpuscles that universally float In the air, 

Hon always have I Tonnd the dust of grain, In grcHler or leaser abnndanco. 

Endoweil with an extraordlnaiy power of preservation, years seem scarcely 

to have altered H. 

*" Whatever may bo the onllquffy of otm^wphcric corpuscles, we flnd 
ti aong them the dust uf (train yet rccoirnlBihIc, I have discovcrwl it In the 
M tnw^nwdlile retreats of ourold noihieehnrches, mixed with their blork- 
i itnsl of eight rentarles; I have met It fn the pslacos anil hj-pogtps of 
'«*, where It (Utcs hni'li pvrhnps lo Ihit epoch of the PhnniDhi. I h 
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ISFLLEKCE OF FOODS. 

Dr. Edward Smith, of tbe llospltnl (br CnnsamptlTM, BrnmpCon. EnsUnd, 
contribules to tbe Proc. Rnyal-UcdiTO-Chlrurgiral Sockt; a paper intllM 
" Practical Deductions fVom an Experimental Inqaliy Inio the Inflneare of 
TootLi." He conalJois the asa of arrow-root and other fmhioiuilile foodt 
(«otlsiBting ■ncrcly of elarch and walor) Id prefcrent 
tie), lu Dttcrly indDrcaslblc, crcn in casci of exhaustion. Ho ilmwi Ibt 
disiinctlon between the action of that diet which hicreases tbo tIIbI power, 
and that which merel}' tcads to prevent the loss of It; and ranahjcn thai 
hL-cf-teUi wincH, and brondr, can act only in the Utter mode, while Ilw 
cereals iLct In the firsi-aomcd mnniuir. Milk and the cercabi ho uuerti 
tbo inost portbct fbnn of food, and approves of iho use of ikimmcd 
■than tww milk in cases of HiTcr. Tbo groat value of aiiiinal sabsMnra In 
dldt, as iniTGosIng the respiratory process \n addition to the supply of phy- 
tic material, is dwelt on. In coecs of drbilit}', with lessened appetite aBd 
»>fl, porspirini; akin, Dr. Smith recommends fut to be applied to the ski 
rather Ihnn taken internal!}'. lie approves of snl^ar and water (the FTCnck 
(nu lunie] as an Innocuous and refreshing beverage, and thinks that tbe 111 
cflcels of aoear on the healthy system have been greatly oiin^igeTaiod- T«t 
causes waste, and Is thus injurions to persons under fciI. It dilTen (torn 
colfce, chiclty by Incnwaiog the action of the skin, and thereb}' tending to 
cool the body. He thinks tea and colfoe ought to bo more communlv oMd 
■s neilleinnl ot^ts. The latter ho bellevo to bo a valaablc febrirbxe, aait 
ono panlcDlarly fltled for cases of nervous excitability. He considers all 
klcohols lo have their chief Inflnenm in sustolDltig the action of tiM hcwt, 

HEW DISIBFECTING COMPOUITD. 

M. Come and Domcaui, two French surj^eons, have recetitly diseonnd 
and introduced a new dlslnfbctlni; compound of a most »imp1s utd elBef 
cloua ehnmctor. Its composition and preparation is as follows: — Totrat 
bondrDd parts of plaster of Fari<<, flncly powdered, add from one to llUM 
parts of eonl-tar, then mix these two InKnidlents well into a mortar. To dw 
■bote add olIvD^lI In sufflciont quantity, so us to iwluco the mixiara to SM 
cotisiKtonce of ointment, after which it is to bo placed in close vcstvls fOr bib. 
Tberalxtnre la of a dork-brown color, and has, owlngloiboprosoacoora* 
Wal-tor. a bituminous smell. The olive-oil employed serves the purpoM Sf 
binding the powder wiiboat dissolving It, so (hot the prepamtion Rtal 
KbMrblap quality when it Is placed in contact with a sapporating lora, 
■t the sumo time It never dries sufBclently lo bocome in any way 
ent to the patient from becoming hard, and wiihoat creating at the 
time any irritation; while its application destroys imoiHllaiely anybododar 
which ntny exist, and which Is at dlsa;nceable to tliv patlenl as to IM 
attending phyrician. As this eomposllioa tbrm* a kind of pasln or 
admits of bolne spread npon linen, and then placed upon the w 
Hie application may be Immcdlato, or mediate. acmrditiK to clrmmataimt; 
" ippllcd imniollately to the sore It ilors not cnniw pnln and has ■ dcMnlt*, 
while al the name time, us It i-lcnnKes the wound, It fhvot* dactrtw- 
Ajr drsMing wotud> In Udi BKutn tiWft ttte K 





a tliDl Ihe twofold ndvanlo^ ia otiloined of diaiatc'^ting mj disonscd 
, and ulso of absorbing say liquid wliich may bo present, thereby doing 
aray caticuly, or in a great mcasim, witli ttiti neccssily of employlni; liat 

For preTonllng the disap-eeablo odor of sinlis, privies, etc., it Is aUo 
exoMdiiigly uffieacioos, and, being mucb clicBpcr, can I>c used with udvanlago 
in the placu of clilorido of lima. Two pouuils of the powder is sufficiont to 
dtifiotvo In twenty -two tsntlons of water; or a tablc-Epoonfid dlfiaolvod in one 
and UlTe«-fi}attlis pints of water is sufficient per day to render inodoroua the 
renuc of a liouaebold of four or Sre persons. A moisel, Ihs able of a pln'R 
head, will roniter limpid and fit for nae a pint and a half of water, whicli Is 
l>c|^iining lo liecoine pulrvseonc. Tbe raluo of SDch a. dlsforcry for those 
wbo (niECl hi the Ea^I, and rapuclolly for Kliipa Bt sra, cannot well bo ovoi^ 

Itnl It also lias an Important relation to agriculture. One-balf pound of 
tbe powder, dissolveil in live or six Knlluns uf wuLur and sprinkled on the 
liner of a stable, will deprive ono cubic yunl of manure of all odor, and 
prevent the loss of Its fertilising quallliea. 

M. Velpeau, In a report to the Frciic li Academy, highly recommended its 
mc to the faculty, and gave immcroua examplcn of iM appllcalion. This 
report was succuddcil by a diacHssion, which is thua reported by M. Nicklm 
for SmitmnS Joanal. Nov. IS.'i». 

M. Bossy recalled iho fact iliat charcoal powder, the Bogbeail coke, creo- 
sote, and alkaline bypocbloriiea, have for n lon^; liino been used as disinfect- 
ants. U. Ch«vreul next palled attention to iho fact ibal, in the lost centtuy, 
t>r. GMin;D Berkeley, Bishop of Cloyne, had publialied a work on the virtii«a 
1 which bespeaks of this af^nl with enthnsiasm. II waa 
i by blin an a speclHc aIbo, particularly against ulcers, virus, and 
the sentTy. More than twelve ycoiB ago, Dr. Ilerpin of Moli proposed a dl»- 
fnf^ding mixture of plaster and carbon. Dumas reminded the Aetid«iiiy 
that one of its prizes was a few years since awarded to Mr. Slict, who 
showed all the mciolllc saltf which coidd be used with odvanlatw Id disin- 
fection — who al&o added that the properties of these disiafbetunts wore innch 
exallod by the addition of a small proportion of coal-tar. These experi- 
ments hnvcotio been confirmed clpcwhcre by Mr. Bousslngault, without, it is 
true, a special reference to sores and niceis. IDoal-tar has been used in Eng- 
land for disinfecting dead animals for the nses of rural economy. The use 
of roal-lar has also tKcn advised tor the dead on the bntlle-flcld. 

I>uii>as added, that, having often Eoughl an explnnotion of these facts, he 
hod found it in Iho fact lilnitraied by Sclionbeia, that the vapor of lurptn- 
tine, when mixed with air, produced on abundance of OKonc. lie thought 
that tiK vapor of coal-tar might equally osoni» the air. In this cAse, Ih« 
o<Iorons mixtures would be immediately burned by the ozon iMd oxygen, and 
the putrid udor rapidly destroyed. 

If coal-tar really produces this action, it is neeessarr, aecordine lo Dntnas, 
to diitingulali three effetta. lit, the deatmetion of thu InlVcllous vapor or 
COS by means of ozuno arising ttom coal-tar. '.id, tlio oclion of tlie phuur 
Id prevenlins ihc production of ni^w infections gases by Ihe soildiflciition of 
'{•liiiaKli present. 3d, iho point of arrest set to the drvdopnu'nt of piitnv 
" process by any of llic proiluebi contnlnod In conl-lnr, niid u'pccinliy 

^phf Die add, which In the smallest imeM. In the ftum of pbeuate of «Oilr 
i»lka jMwrwitieB of uiJaul BuuMn In iNk tit. 
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OS THE ALLEGED PEESEJirE OF SASO IX SCQAS. 

At the Aincriran Agsoclntion for the Prvmoiion of Sricncc, AognM VBSf 
Pn>r. Horslbnl, Iti a pnptr on iliu nimvo mlufft, remnrlicil, tbot ihor wmt 
perbapH, nn ululterutlon oiDro iinhci'IlatiDgli changed upnn Krorcn l' 
that of mixing asnd with sagur. Tlio ip^nular condition of sand, anil 
dean look, and Its cheapness, were nnppo5cd to ataCbr upon It suA adi 
kbte adaptation, thnt the templaboti to uwi It muld Bcan^ly ho rcaUWd. 
attention was Hillcii to thia Boyut-t by a gonilBraan irho had received froni ft 
Trlend a prCBCnt or n cask or mnjilo simp, wtio exhibited to him what bo ■w 
(tarded as a quantity of vetr hright and glutunini; qnoni land. Altbmtife 
the eIrcutnsEHncvs renderal earh a thing cxnwdlngly improtiablc, illll bo 
garded it oh an inatanee or nilulleratlon, at first, on bccoudi of Um imb 
bUinre or the impurity lo brishi, cloia «ond. 

A few moniha slnro, he received n Kpcefnten of deposit fVtini maple aln 
which, on examination with the microseopo, was fbund lo lie compOMd ef 
minnlc, n-cll-dcflnrd cryntals ; and on fiirthcr oxuminalion, the OTCtab 
found to be koIuIiIc In hydro-cliloric arid, and when lieated on platiimtn, 
licfo™ the bloW'pipo. first lo hlackun, nnd after ronvcraion into a coal, whll 
prolonged heal, to become wiilie. The rvsidoe etTcrvesced with acid, and th* 
aolutloo gave a prcdplialo with ammonia nnll acelaie of ammonia, iua«>lilbl| 
III acetic acid. The aund waa ovlilcnily a Umo nail, Ormnlc amalysi* mi 
determination of the lime showed It to be a tartrate of lime. This Ikd 
show* that tartrate of lime hna been eomotimca mlatnhcn fbt a macb IcM 
Ji^llmate adnlleratlon of maple sngar, and the burden of pnraf agalnct llu 
dealera is much lessened. 

AtTlON OF UUKUAST8. 

O. L. Knimann and Itllltentiwcy have published highly Interealine totpec 
imcnta on the action of mordunta, especially of alum on cotton, and lutft 
pniveit, almost to a certainty, tliat no chemical triplO'Coinblnailon lakM 
place between cellulose, alainlnn, and coloring matter; but that Ihe vcfPW 
Ills fibre tnhes up mcchnnlcolly a minute portion of the tsarlh, which ihtt 
combines with the coiorint; matter, and that only mUinlo portious'cau fiuM 
a color, alnco on cxccaa of the mordant will act ai resolvent. 



IMTEOVEMEKT IK THE MAKl 



F STEAW-PArEE. 



The following are Ihe main points of an improrcd process for the 
factnre of simw-paper, recently pntcnted in Ennlund, by R. H. Collyer TU 
■traw U first soaked or boiled in water to render It soft, then it it •■' 
lo a cutting action, and also to a Ki^ndltig-machino. Tliis lailer o] 
snctni to bo the ImpruTciI rbnlnrc. The stmir la mbbcl between grindla| 
■nrfaeea nntil every knot ia crnabcd and made into impalpable pulp. 
thil Unoly subdivided stale, the pulp Is boiled in a Ktrong caotile illtal^ 
which dlMolvcs all ihc sllira (hard spcckf), and lednces It to a Hue w«" 
tfon. Il la then bleached, and treated In the osaal way. 

HOW TO RESTORE TUE WltlTING OF DAMAGED LETTEBS. 

t Altnd Snicc, of London, F. R. 8., publishes the following diivCTiona t 
Airfntf Ihe Iczihility ot lotUr», etc., fbaX, \m« ^wuraab Aaxaaced bf 11 
'action of sea-water. 



CHEMICAL SCIENCE. 271 

"The letter thonUhc llirhtlyonru lirunhed OTGrnitli rjMiitcd murfntif iviil. 
it Mwn as itic paper i> Ihoronjilily tlnmpod, it niusl lie airain Lruslipd over 
villi ■ tutnraEcd solntLan of jellowpnueiatcof poriwli, wtien (lio nritititc im- 
ineOlarel; icippears In blue. In llila laltcr opcniliuii, plenty of the tlqnlil 
tboald be cmployetl, Rnd care niasi 1>e lukcn ttmt the bnith la not used lO 
rougbly ns to tear the snrflieo or the pnpor. This result it obtained by lim- 
p[e fbemlral laws, as the iron irbicb exiEtH in the wrltlng-lnlt Is retained in 
ttte Gbro of the paper, and by the action of the fbiroryanide of potash, 
FniMian blue is fbriuui) — Che acid IraiaijasiHl Bimply to plni-e tbo iraii OJiiler 
(avoiablo rondltlons for uniting with (he AMTOcyaniile. The letter should 
tbtD be wiubcd in a lm»in of cicon water, and dried fine between the (OUU 
of blottlDg-paper, and aubsequunlly by holdin;; It before the lire, wlien the 
iMJor if HI for the coanting-bonBe. If the letter should be of mutb peraiiii- 
neni value. I recommend It to be rnrrfulty sized wlili a solution of islntclnai 
before ttcinjc tiled; but if the pii))cr h:is been much rottpd, the operulion 
lequirci care, and sbould not bo dune until a Tiolorial copy, or photOKi^pl>> 
Loi been taken." 

WAX AND R03IS FOR I'AINTIKG. 
To oil-coou there is this objection, that they require a eomparatlTely lonn 
time to dry. When oil of turpentine Is used, thonjtb it evoporates fnsi 
■moas^h. It leaves the painting soft; and allhou)!h, by the uldtilon of some 
nlhcr ■Dbalaiicea tbc drying may bo hastened, it orcD then lakes np loo 
tnin'h time, and leads to the Bubstltntion of white-vmsh and oibcr waters 
colon. Mr. Allays now propoaes a mixture which jielOa a eont of point 
that will dry as l^t as wblle-washi hut leave as durable and elastic a roat 
u that of oil. To prepare it. Instead of more linMied oil, oa usually, ho odtli 
to the paint, Eround in oil, a Solution of wax and rosin In spirits of lurpen- 
liuB. The mixture thus prepaml has the appearance of common oil-paint, 
and acts like sooh: on the evaporation of the turpentine, it buives a wat 
mlHelently luud to bear gentle rubbing witboul coming olf. Barreswil haa 
reported some experiments with this mixture, and Rnda thnt, although it 
lieeomes tufflclently dry and hard after a time, il doc« not equal a );ood oll- 
cootinK in this respect: but he has no doubt that for some purposes AUny'a 
mixture will he fouud qallo dcslnible. He eives the followliiE formula for 
'ns preparation: Ten parts of purtt yellow wax ore dissolved in the same 
quantity of linseed oil, and five parts of rosin in eight of spirits of turpen- 
tine, at ■ slow heal, in sepamto vessels, until quite liquid, when they are 
taken fmm the fire und mixed, with constant sdrring until they thicken- 
In Ihil eondition the mixture serves for out-door and slant-work. If to be 
ai'plied with irraund pnints, ii is thinned with splrita of turpentine oa 
reqairod. — Viaijtcr'i Joanid. 

OS TBE COMPOSITION AND PRErAKAnON OF ABTIFICIAL PKCrT 



Vl AlMhd, Fhi^ Oi7,CwIIi>0:. — TbUalcnhol. which has been rcTemHl 

n impurity of ideohul, Is «itiialni<d In the producu of frrmcntniion 

of jmtiiEur-i, fralii. and ((rape hiuks. To obtain It iu a stuui of purity Onm 
(lie onllnary Jtrsln fnsci Oil, which may bo obtained at dislillericf, the crude 
fuacl all Is ajfitoted with an equal bulk of water, the water re 
a with aboDt lu own wei|;bt ot dry ^ 
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potnio tasei oil, dlsIllKnx at flrst, Ktlll contains Bomo ■Irohol, anil the f 
reiver is tliercforo chonKetl na soon bb Ilio Ipmiicralare in ibe reton hM 
HscD M 2(18', wlien tl rcmaim atallonary. Thi» put of iho dlttlUate It Ih« 
. pure nmrllt^ Bleoiml. 

It may also be obtained iiifflFiently pare fbr all pnrpoicE, If tl» ands dQ 

I jipratiirD bai attained 3t)8'; a rcctlAcalion of this product la necn-socy, and 

I Iha lint portion of all tlio dlsllllalea may be prcsrrvod for ftmre um, 

I It may bo added lo other portion* of crade nuei oil. 

I Fiuel oil, tlioi purilicd, la a thin, oily liquid, rryatallizine at — 3° T. 
• pent<lraling, diaagroeublo oilor, and a hot, acrid tute. Tbe inhalatinn of 
Ita mpor and its intemol adminlitiration are pofaoDoaa, produdog uinahhtA 
nausea, vomlljng, rortlf^o, fnlnllni;:, prostration of the lower txttomlcM, 
ronvulaiona, aophyxia, and death. Ammonia bu been 
Founierael ibeia deleierloua effeota. 

It ii not naed Id mcdicltie. but has attained ronaldomblo ImporlanM U 
tho Orta, chiefly for the artificlBl pmduction of perninio aud Trnh 
Bnd by oxidiiins agenta for tho preparation at valerianic odd. 

I JaryoHeBt Prar Uil ia an nlrohoUc eoluljon of acetate of oxide of ■mylti 
which may be obtained by (li):e»tlng faael oil vitli Mtoajf acetic mM Ry 
MTora] dai-a, but more satiafadorily by tbc following proceee: — one pact of 

' fUisl oil, two parta of acetate of potaisA, and one port of sulphuric tU, 
nre mixed and distilled. Tbe distillate la waabod with a vrcak toInti0B4f 
potasio, then dried by chloride of calcium, and recUlied over axltfe ot 
to abstract the lost i^niuitillea of fteo acetic acid. Thia ether la a llKh(> t«1- 
■tile liquid, boiling at about SUP. tu coQMituiion la expreawd hjr CiaAtiO, 
CiHiOa. 

Sin/amol Pear Oil la similar to tlie former: Hvo parta of acet«te of oxM* 
of umyle mixed with one and one-half parts of acetic ether, ore dtasolved IS 
from one hundred to one hundred and tironty porta of alcohol. 

Appit Oil. — In tbe prepiiralion of valerianic add n-am fuael oU, tiM dl^ 
miate ieporatea Inio two lafcrs, tbe upper stratum of which fa an oOf 
liquid, conBislinn principally of valerianate of oxide of amylc. It la 
with n wealc Holutiou of eorboiuile of soda, then w~ 
dried with chloriile of calcium, and diitillcd, preacrrlntt that poittoft 
comes orur at -llty to 274"; it consiits of CioHnO, CuHsOi. One paM (f 
tllli Fthn' dissolved in alx or clKhc pans of alcuhot, funilahcs apple aU. 

OilofPiaeapplei. — VoT the preparation of this eawncc, tho lualttDtflf 
butyric odd U nccesaary. As obtained by the saponin cation nf 
some dIOIcultieg are presonicd in freeing It of cnprylic, caprinic, and VM* 
dnic odds; It la therefore be«l to prcpnro it nrliOcially by butyric ftrw 
tlon, for which purpose, one hundred pane of atarch supir, or eane arm 
■a|^. are dlsBolved ia wmer, nnd set a#ide In a warm place, wlib ton pa 
of old cheeaej or a mixture of oou bumlred parts of sni^ar, one fundi 
and fifty parta milk, and fifty parts of (lOwdcroL chalk, ara atlnwtil 
ftormenl in a warm plncci if diluted with water, fermcntalioo takea plaa' 
quicker. ARcr tlio vessution of (he evolution of ^a«, the lliiuid, on enqi 
ration, fumishea butyraie of lime, ten parts of which lire to bo dissolved 
forty parts of water. Nud distilled with llLm< or four parts of muriatic add; 
fhim the dislillate the acid lit sepiirotwl by suinrating It with rhioriil* 

k nldura, tho oily liquid Is tectifled, and tbot ponton comln); 

HRMMvad at pan eaaoentrkte& tnuyric a(A&. 




k „..„„.._. 
or mlcobol, nnd one part or lulphuric add; nft<.T the reKccIon has 
A*t*, ibe mixture HepAmio into two ctrnlo, the npp«r of whJcb la 
with water, dried with cEiloridi; of culdiini. nil J reclillcd ; It is then 
etltcr, has a Kfteci&c gruvit? or '9, and boile abaca ■J30^; It i» cou- 
poaeu or CHiO, CsIItO*. 

To avoid the preparation of free bntjrjc acid, the ether may be prepared 
by licallng tbo powdered buiyrnte of lirao with a mixiure of bIpoIioI nnd 
(iilpliurie odd, Bkimmin); of the elbor nnd treating It a« above. The OHsence 
of [iliiFupiilM b mode by dissolving one part of tliis etber In sight or tttn 
p«ru of alcohol. 

Banana Eaenrr li prepared from n mixture of aeetate of oxide of omyle 
and Romu hiityrie etiicr, by disBoivIn]^ It in alcohul. 

Eamce of Ita^iliHTiea U neoidty made by mixing acetic ether with an 
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Quimi Kamre. — la maklntt ibis essence, pelai^nic acid has to be pie- 
paml Bg ■ tint step. This add Is contninuil in the oil Of pclur^nium 
TUienm, (Votn which it may be obtained by combining It with potossa; Imt 
iDoiv adTantaKGODsly it ii made from oil of mc, by heating It In a retort 
with nliTlc add prerioasly dllantd with an cqusl mensnrD of wuKr, rcmov- 
ins ftvm the fire a^ soon as the reaction commoncus, uftcrwurdii bolllni; 
wllh eolobslion antll nitrons add vapors cease to lie evolved ; the oily add 
Is -ilien removed, wnsbod with water, combined wllh potussa, and a neutral, 
«tronfC-»mellln); oil ecparaled, after whicb the solution of pclareDoato of 
poliUM Is dceompaaed by sulphuric add. 

Pclar^iinW acid ii now ifuffldenlly pnro for the preparation of the alhHT; 
il still eoDtains a reainons sntistaacu, from which it may bo purlflcd liy rec- 
Uflcntlon, fomblnlns wllh caustic baryta, and dccompuslnc the eryitullUod 
snll with diluted sulphuric add. Pclur^nic acid, by a continned diBcstlon 
of Bicoliul, lit converted into pdargonlc other, which Is obtained purer and 
io n ihortor time by saturating an alcoholic solution of pelargonlc ncid with 
mnrJBtlc acid gai«, washing the separated etber with water, and drylnc it ■ 
over cblotldu of calduni. If the pore ether is sought, this may tie rectified; 
It coualats of CtUsO, Ci«Hjr(K 

The pdart,>unlc, nlso called (eaoDthic Other, dlsiiolved In Alcohol, constitutes 
the «Hieiici) of quince. 

fiiaii Oil Iff H'lHc-. — TliouRh pclarfronic ether is BMOrally cniled nnanthic 
Mhor, many chemists apply the latter name to the pure fusci oil of wiac, 
which, though closely analojious to the (brmer. they oatcrt lo be a different 
coniiionntt. This fusel oil is the cause of the persistent smell of all or muse 
wineo, and Is quite distinct from their bouquet, which In some wines la 
waiilinK altoi^ether. It is obtained liy careful distillation of the fenneitt of 
wines mixed with half Its measure of water; a little icnanthlc add may b« 
removed by oKltatlon of the distillate with some cndionMe of suda; the 
ilfinld Is then heaieil, the eilicr ri^DS to the snrOu'e, and Is obialnnl AT<t of 
water by standiuit over chloride of taiviuta. — Patrttlt'aPnirliciilPhaniuiey, 

ON THK ODORS OF rEEFCTMES. 

Al a Ittlc raectinit of the FrouFli Academy, M, Cbcvrcnl prcsenlcd n cora- 
municuiion upon iho niodu of aiikin of mloriferous Bubetnnces. This dls- 



I 
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plicmlfl has mndo cJorine the past thlrlr jcm — K*earchea m«"le gpedallj 
to [race odors to their malcrint miuc!!. Ho revieir! in ibc following m 
ilio action by which bodies rxert their odon whea properljr mixed wilk 
other o(loriferoD9 niHlerlak. lal. Bodiea, IbeinsolTOB odoranl, dhtgalN llw 
odon or other nulKilancci, as n ntrong light orcrpowen a feeble oBe. 
Bodies, bclni; ttienistlvcs odorlfarons. set In the maancr of ui acSi in 
tmthilng K tuse. 3il. SoUil bodies mny act by csplllarr afHolt; ro all 
odors, ai Is the case, for example, with charcoal, ^ih. Other boiUei •ct bf 
altering the constitution of the o<lorant niibntaDce, prodiidnK new 
pounds either oJotIcbb or nearly so. Such Ii the action of moist dilortne or 
oxyirenntcd wntcr. 5th. Lastly, the action may be twofold, ni In thi 
of fhlorine and ammonia, decotnpOBlDg one portion »od nealraUlIng tlM 
other, withoal decomposition. 

K«titnUiuit!an indades the lar^Kai class of cases; thns the volatile od 
arld» are nentmiized by alkalies to form odorless ealti. Ammonia lose* W 
odor when Bnilocl to an acid. The oilors In suuh cases arc imly nentn 
■Inoi dliipliicing the acida liberates again Ihc odors, cacli In its own ebar- 
acler. Ebiamplos of the destruction of odors are niunerons and woll Ii 
to cbomlBts. Sulphydric acid, fur Itutance, Is at once decomposed bf dll»^ 
T^no, and eoneeqncntty disinfected. Ammonia, by the action of cliIorJlH^ 
oAura an example of both ncutnilluitlon and desimction of odor*, tM 
at the same time we have decam position of one port of the bue and Iba 
neutializatlon of another part by the chlorohydric acid foriaod. 

H. Cherreol propose* to define odors by mcnna of a scale, analofEOH ti 
out notation of soonds, or for irmdatlona of color by the ehromatle dlasnui 
(wlileh lost device wc also owe to this savant). The gnjal obstacle ti; 
plan It, the dlfflcnJiy of employing the sense of smell as we employ thai of 
Blfflit or hearing, a difficnlty much Incinased by the lolorotlon wbieli th 
•mcll toon acquires to odors — Iwcomln); " blase." 

In 1830 he endeavored to take account of the cbaogtng odors exhaled *; 
the wnad-vnts during evaporation, If possible to deflne cxneily th« kind ■ 
odor appropriate to each condition of the vat. Ho reached no paalttns' l*^ 
tnlls. allhoD^h he dctevtod in the dye-stnlT bath five perfKliy (Ustlncl odortt' 
the odor of ammonia, a snlphuroos odor, a metallic odor, an anunatlc odo^' 
clinging for many months to the woollen stuTfa which had passed tlifomtT. 
Ill« WDiidvTat; and lastly, ihu odor of a volatile acid aualo^iu to ttim 
animal maltors In decomposition. M, Chei-renl hoped to dMvct In tl 
Mtors of the dye-vats symptoms to inililt] the dysc in his art, as the phrst' 
dan liaUt new Indications Id his knowledii;o of symptoms depending o 

chamical nature of organic Builds and liquids, if these symptoms c«fi ti 

talnly recdgnlied by iheir odor. Thus he did not shrink fVotn expoatnir tim^ 
self to the most repulsive odon of the organism loreacli blsresnlis. HiiTHf^ 
often huard the odor of a cancer spoken of as chamcierisiic, he examfaMd 1^^ 
and reoognlzed lias a rompoiiil of— 1st, an ammoniocal odor, turattqt IT ~~ 
a Mddened test-paper. 3d, a feeble bniyrlc odor. M, a heaTy odor wUel 
niinlllaT In the " trying ont " of snei or lanl. No speclAo odor exlata, th 
In cancers, since the thre« odors reniKniicd coi^xist in non-cancerotn m 
tors which the disease aliers. tte roroimiicd these matters In the W 
of pus. and other pmiluct^ of nnlmal ortj^iti, mid be also detected Id Ihaa I 
•alphurous odor und a smell of ii4b, due prolmbly in n mmpoand anun 

To «I1 tlMse odors bo adds what he calls the scale-nauseoiu C/xfc me 
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de), which nppenrs in wcll-wntcr ihnl Ima slood some cinyi in a tcsbpI in 
wlikh have been plored is)u;-BlieIl8 inipreKOOted witli nllmmvD. 

Wc may bo pcrmifted w add lo these inlcrcsUnK diets some olhcra wliicli 
trc nohmil to the distinguished author uftbo cbnim&tic circle ami researches ~ 
on the fatly hoillcs, 

1. If an odorous eabatanco can bo ncntrallzed or destroyed by another 
odoranl l>ody, there nro otbets deatituto of odor, vhicti, by union, ptoduce 
odunnl snbstances. 

(To this clnas of odorless bodies btlong O, S. Sc, Te, C, H, As, N, and wo 
iii%lil add F, whicb is odorless unless combined.) 

2. Likewise there arc odorless bodies which have become odorant by union 
with olhrra endowed with odor. 

It Is thus with oxalic, malic, butyric, mcenic, citric, Rorbic (the add re- 
cently itiscavercd by UolTman), boric, silicic acids, all odorless, which hoir- 
evcr pnxlnce. trllh the elements of alcohol, ethers more or less aromullc. 

3. It Ii necessary lo dlEtintpiieh those bodies which act mechanically on 
the olfiKtory membranes (for example, Clil. FIH, BrB, IH, and the vapon 
of NOH-llO, SOj HO) from those which exert a physioloKical inQuence (for 
example, CI, Br, I, NO4, Soi, the hydrocarlmns, the essential oUh, etc). 

4. It la necessary also to dlstinipilsh bodies having an odor proper, thM 
Is, an odor which exists when they form compounds with other bodies (fbr 
example, arsenic). Tho arsenical odor is recognized In AsHi, AsBrs. and 
in the cocodyl series. Tin Is another example. The odor of ilu chamo- 
leriiet a large number of stannic compounds. Snlphor: thus SO^SII. S*C, 
SXHs, SCI, etc., ore dislinguished by a more or less sulpburuus odor. 

We might also mention naphthaline, benzine, and other hydrocoibons and 
ortnnlc radlcais. 

We see tliat thli group of bodies, characteriiod l)y ■ peculiar odor, em- 
bnres those elements which, like sulphiu', arsenic and phosphorus, are de«tt- 
tutoofodor; thai is, their odor Is manifest only In combination. If we exam- 
ine this phenomenon, we observe (n) that elementary iHHiles are uaually 
dcstllnie of odor; (b) that In i^cncral the least odorant compounds am gcner- 
altyoxyiKn compounds; (r) hlKtily odorant compotmds are usually those con- 
taining hydrogen. These seemingly singular fbcts may to a certain extent b« 
explained, when we remember that. In general, chemical compounds become 
lew volallle at they Hx oxygen, while by anion with hydrogen they become 
more rolalile. But these considerations do not explain all ; they do not tell us 
why CO and COinre oiiorlcsa gases, while CijH, CaiHs.Ci;HB, elc.,are odorant. 

Moreover, thu perfumes, properly so called, as musk and the aromnlle 
essence*, rose, lemon, orange, beqaimot, lavender, etc., are eminently hy- 
droiten compounds. They are not at all volatile; and some orihom maybe 
exposed to the air tor years, exhaling odor all the time, with no sensihlo km 
of welKht. AmonK these are the perfumes isolated by Milon in IS-'iS. TiM 
tuue of odors is not reftirable exclusively 10 the phenomenon of lolallllly, 
Ma^.aa a general thing, the odorof most bodies is developed when ihej 

e eonsidercd, par eirrOmre, the ox ell In g cause of oilon. 

ises, nlwvc all other substances, tho peculiar properly of 
dSTolopInK odors, even with odorless bodies, ns nliroRen, cnriKin, selcninra, 
Idlurium, phoaphorns, etc., and a great nutnlier of compounds of these and 
other elemontf. Oxygen, on ilio other hand, appears to aii. (Itc«\i\tf vaiVXn 
nw pCRvptltiii orDdoi»;n feen* mdMA piovtA tbUoAonamaft WM|r 
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ON THE DCTECTIOS OF 8TETCBN1A. 

It bus long been n general (ipirilao that sto'cbnlne iru cvonesemt, ■ 
(liin<^uli, it not ImpoKslble, tiTdutuet aHer doatli ; ftnd bencs thb {wiKn li 
Imku chosen (br the purpcmitlon of the most oiUoiu of crime*. SInM d 
culubniteil triul of Fulnior for tbe murder of Cook, chclUKU bave din 
Ehcir regcarcbcs to the mcuns of dotvctlng tbii poitoti In animal ij 
In the most minute qnuntliiui. Tbclr succeio has beeii most 
Hcwrs. Ro»^rB niiii Girdwood have obtolnal Htrrrhiilne froni brntf Vbti 
lonjf after the doalb and putrcfui-ilon of tho victim who bod licen fMl>«Di 
br repeutod imuU doses of thia druK. A nrUcr In ibo LoKfcii Jt' " 
Breitu:, who \tai employed Blrychtilno for more th«n Iwpniy ynus iD d 
cxtcrmliiBiIuD of vtrmin, aftiir dcacrJblng Id effects oii varioui •nlnu' 
uicnlLon* tho followinif importiint fiirt; "I olire knew a prvf hinuii] M 
poboiicil in ronsciiuence of hitvlni; picked np tbe ic^-bone of a hareirC 
plclcly linn* ot Beah, It luiving l>is!n eaten off by hoddio crow« l&r wIhmii ' 
bad been oriKiitally loid three monibif prGrlousIy, polfsonctl vritii sirrebnini 
•ml which had dostroj'cd handroda Of Ihem." From tiiis wo pen-efre I 
bow remarkable a manner this, among other rejielable polim 
orerj' pan of the liody, and remains rcndy for rcprodurtlon h; (be cl 
with such a dcin'cc of ccmiiniy thai iba most Incxperlenred cxpcrlman 
n Urlni; forward utifuilini; proofs of \ls cxLiteuce. Thus, In tbls M 
olber ciiacs, punishment follows inevitably npon Ka\\t, and tbe skill M 
. dslcet oimo keeps fidl pace with the iniquity which imnuine* it. Nut t 



the prevenilon of crime, tho discovery of an antidote engi 
our ancnilnn ; nnd on this point niso inarkL-d pmitreax bos been made. I 
Kovemhcr 1SV1, the Rvv. Prolbesor Hnaghion called the alloiiTloti of t 
Boynl Irish Acndc-niy to bis experiments on the poisoning of ttofn tay Bk 
tine and strychnin, and the mutual counteraction of llieso poisons, wMdtl 
bclicvcil to be imponiini, as ibo action of the anildoie depended on l» pl| 
■ioloirtt^l nnd no! on lis chemical properties. Nicotine hna been mom iW 
once n<uil with rucccjs to countemct Bttychnloe, We shall Instance die Ci 
of n Ur. Johnson, of St. Lonls, who took six gralos of this An^, witli d 
Intention of committing suicide, tint Immeiiliitcly ancivanb, repentll^i 
Ills act, be procnrcd an emetic, wlilcb acred freely, bitt did not pTcreiU t1 
lent symptoms of poiconlni; setting In, A Dr. Byrne was theivfbn) eatkdt 
who, aclini; on Mr. UauKhton'a su^^cestion, made an infusion of 
and adniinlstcrod It in table^epoonfal doses nt Intervals of Bie 
until a fbtorabte change wns perceived. An boar and a qnoiter 
lh>ni the time ofrhc poison Ivin^ taken until the antidote was admlalsli 
bnt this delay in it! action is oci-ounteil for liy Ibc emetic so promptly Mka 
The spoHms disnppcarcd after twelve lioum. and in the coiimo of a Iteir dl) 
the patient was n-covcml. It in poisllile that otbvr KHiniii-e polimns mayii 
as antidotes to strychnia niso, in evidence of widcb we may tnentlon Iba 
more than thirty ycnrs aco. Dr. Bewlcy wichln!! to kill n muixy «».■■ 
hnvinu r™d In Mattndlo'a " Itcport on Strychnia " that the tlxiecntb «f 
icmin will kill the Ianfc»l doz, determined to mnko sure of iht* Wrj \M 
animal by g,\vtrig it alMUt bait a tirti^it. fitA eMtim UitiEpndle' 
mufnoomt^M tbe drug wu aaa\tento>i;tet M\\w<n&gi;« 






CHEUICAL BCIGXel 

Ung, llioncti fuffWiis ftighlftally, wna nol dead. Dr. Bcwloy resolved to put 
JiirQ (Hii ur bb mbury u Dim, antt accDrUlD;'I.v minted liair u ilruulim ot 
proisic acid w[ili a link m[lk, uud |mt 11 i]iidi.'r ibo dD„''s tnaut. Ilu litppcil 
Ibe milk wllb aviillt)-, anil in Icbs tlian > minute TOmlCoil, i;ut apon liii li!gg, 
ran itwMr, iinil recovcrtxt. Ii must bo olracrred that Mr. IIaa;(liioii'« pn>- 
po«al Involves the principle af cniploying a phfslolo^cal uitldole to nea- 
mllxe ihc poitoniitg. Instead of merely rendering chC poboD Inert bj cbcmi- 
cal menng. which Is tlic plan that bas Mcbcrlo been univorsally adopted.— 



ON " HARSH'S " TEST FOR AHSESIC. ■ 
At tbe Aberdeen mcoiing of [bo Drlthh AAsocliklion, Dr. Odllntt read a 
paper, tlie object of wbith w.is to ahow ihnt Marih'a test for liie detection of 
anciiic irag not reliable to the ositent gcncmlly supposed. Ho sialnl tbac 
numerou.: nnd varied IxkUos, Inolndlns tbe orRonic subatanee rontalnod in 
onllnary ennh, vci^lablo tisiue, anim.il (Isnac, salts of eopper, and ordinnty 
salts, prorcntcd tbclbnnatlon at arwnlated liydro^icn, nnd Ibercby dulintcd 
tlic acllDn desired. As u mule of aeparalbig iho arsenic from these inttrt^i^ 
inic MbKianciw, tlic aulbor rccomnicndcil tbo process of distillation with 
miiriniic nciU, wlien.'by nrsanic in the form of chloride of arsenic is lioluled 
ill a form inliuble fur tistini;. 



PECULIAR EFFECTS OF PHOSPHOBDS. 

At n session of the Ccrcla.de la Presso ScloniiHquo, In Pari!, the Abb* 
Moii^no directed atlcnlion lo tn-o facts, novel, and fit to figure In llic pnttion- 
encsin of a poison, already <'har;;cd wiih eo many mlBchlovons properties. 
FcniBlcs, luring rnceiHle, brcatbln;; air filled with phosphoric emanailons In 
tlie ealnlillahments when matches are made, ura sura to abort; and Ihil 
[csolt i< so common and well known, that, In iocalilios where Iho manufac- 
inrcof matches en^ges a lor^ number of worltmcu, the women pioflt by 
it TO rid Ihemselves of the prodnct of eonccpilon. The nlilie made this 
■lulunient on llio auiliurlly of u piutis cedes iostle. who ({uiirantocd Itsanlhcn- 
tirlty. [n m«n Kiibmiiic<l to Iho same conditions, phospboms vapors Induce, 
after a liiilo while, n vebemciit excitation of the gencratlTo functions. — 
r^vmnl de C'AnaJ. Btrdicalt, 






METAMORPaiSM OF ROCKS. 



ille imprei^aled a piece of chalk with chloride of mnjnie.siiim, and 
Iben licBlcd it fur a lonz time in a pinlinutn crucible In a sand-lialb. Uy n 
lempcralnre of alNmt \W C., six to sevm per cent, of lime were replaced 
by nuiitncsla. Wash! n;;, and TCpcntiai; this eluhi times, the rsilo of moR- 
tiuaia to the lime was 1:2, or nearly thai of a tmc dolomite (which is 1:11). 
In itds T^iiclion. however, some carbonic add was given olT, nnd 0x7- 
chiorldc Ibnnod. But, on enposini; the piece in water to the atmospbcro, a 
Utile pare carlnnale of llnic formed, and Kcparated with tbo chloride, and left 
» neutral dulomlic. Jt vim an unexpecTcd resnlt to find ilie cnrhonic add of 
otinslhij rwult, whilea Eatiimlcd Folallon of rarbonic 



the fonnntlon of lilciirbnnatcs. 
VtIIIo hnprvgnated • miidsiono which contained v 






ANSOAL OF ICIEKTIPIC DISCOVERY. 

solution of clilnrlilo orcBldam ami mBgncslum, and rahmtncd It M the •rtli 

of n etHMl red hcni. After Bovcnil rppoiltlons of llie ptxiccH, ibe nu 

became epongy and more nbrarbent. Pnlrerlicd, ami ralced ro a wbite hn 

it ftiscd M 

BI«cific Brarilj was 

Hue, bat consisted o 



equivntcnt lo (Cu, 1 



— L'lnHiKite, Kb. I^Sl 



!I LIUE, SALTS OF LIME, AND UAONESIA, AKD OH TBi 
FOKMATION OF urrsCUS, UAGSESITES, AKU DOLOIUTES,— BY t 
STtlRBr UUNT, F. K. 8. 

In these reaearches, nndertitkon to clcitr np BCTVral obsciu« polnu b 
Chemtcal Gcotagy. tbo Dathoc abowB, amoni; olbcr thine* — 

1". The action or dilute solutions of bicarbonale of swta, added bj il» 
giccB to liquida which, liko soa-wator, contain l>olh Baits of lime a 
nesia, determines at flrat the sepanthin of all the lima as s neailf pan 
enrbonalc, after wlilcb There Is found a veiy soluble bicarbonale of magi 
which separuies Tnim concontraiocl Bolntions an a hydroiu eorbonatB. 

3°. Carbonate of lime, as Is well known, n<quirca for Its •olmian aboit 
lOQO pans of water, sainrated at tbe ordinary pnssnre with earbonlc »cM[ 
but Its solubilit; U much ausmenled b/ tbe prosaneo of lotphatea oT *0<l& 
ur magnesia : in whli-h case tberu la foiled ■ blcarbonaio of sthIa m 
neaia, to^tlicr with sulphate of lime, whidi mtj be prpelpllBted bf al 
When a Bolntion of birarbonate of lime, minified witli sulphate of m 
is CToporalcd al a gentle heal, ciystnlUna lO'psum Is flrst deposltetl, vhD 
blearbonatv of magnesbt romoins In solution, and ts separated, m tli ~ 
Is concentrated by evaporation, In the ftonn of hydrous carbonate. 

3*. When heated under pressure to 300' or 400=* F., Ibe hydrous etnniamm 
at maipiesia Is coniertcil into a sparingly soluble ciystnlllne, nnhfifM^ 
curbonato, which Is mnttncaite ; but if the smorphoue hydraii ' " " 
mingled with carbonate of lime and then heated, the two combln> to blV 
a doable carbonate, which la dolomite. 

In Haldiu'^r'a famous experiment, which was supposed to pm*e It*' 
formation of dolomite by the rciiction, at 400° P., of ■ mixInrD of aolpbdi 
of mni^nesia and carbonate of lime, no doable aali Is formed; Inil • mix- 
ture of carbonate of lime and moKncala Is roodlty separated by dilute adilfc 
In Mariitnac's process, wbare chloride of mai^e^lum tvplaces ilie snlphalBik 
portion of don1)te carbonate is, however, formed, and remains mtogtod ' ' 
magnOBlle and carbonate of lime. 

4". Besides the (typsums of epii:en1e origin, there are probably o 
which haTe heem formed by the simple evaporation ofllquida tike n 
Iwt the greater number of strallfied ^rypsuma are s-iiociatctl with in 
rocks, — a fact which Is readily explained by the re&ctlons bidicsted dN|v«> 

Hr. Hunt considers attentirely the varion* l^cte presented in tbebbtotrrf' 
mntmeiifln limetionea, and rejcetins entirely the theory which ascribM li 
lV)nnntion to a mctnmnrphism of acllmcntary limestones, malntnhu Att 
they have lnwn produced by the chemical union of enrbonntea of II 
miVfiiesJa, which were iiep(raliea in t. Mate ot mV-MnTC Pmm iha w 
MM mad lokcc Ths carboiULto ot m&^efi\a \tu A^<s Vmi ^nAaoftX^ 
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I anion of bicarbonate of lime wltli Bimultoneona rormalion or ^ypsnm, 
or by bicarbonalo of sods producing u the same time (chloride of lodiiim. 
In tbEs wBj hikve been (brmud those magncalan lImi»tono< wlilch unt not 
BMOdated with fyjuama. The intervention in lltia pnKcas of the waten of 
allialiDe metalliferous aprlngn, niil expiikln Ilie metailiferonG chamMcr of 
many matrnuaiuu rocks. Tho sourre of Iha birarbonnla of coda has been 
the decomposition of fi'tdspachic rocks, whii'h liui'e formed ciay< and day 
slates; and the action of this alkaline carbonnte opon tlie lime and moene- 
sian salts of the primitive sea, has ^vcn rise to limestones and dolomilea, 
a^ well at of the sea-«n1t which wo And In the ocean. At the same lime, 
the removal of the car1>onk' oi'ld of the nlmoBpherc, whicli vroa Rlisortied 
by the soito and tben fixed In (ho form of carbonate of limu anil magnesia, 
has scrrod to purify the air, and lit it for the support of clie higher orders 
of plants and aiilmuli. In this relation tketwwn ihe atmosphere, the ar- 
gillaceous rocks, the limestones and the salt of Ihe sea, we haven remarkable 
Inslaneu uf Ibe balance of chemical forces in Inorganic nature. — SilUaiaH't 
Journal, Vol. xxvlil, pp. 170—365. 



I^TlM Anuriam Journal of Scieare for ilnnnary ISHSt, contains Iho 6nt part 
of • paper on the above subject, by M. Carey Lea, Esq., of Flillndelphin, In 
which certain nnmerieal relalioiiB between the elementary iKKlles, belbro 
nnnotiixd, or only partially noticed, ore developed in a lemoikalile and 
cxccodingly Inicrostlng manner. 

Fjw of the so-called elements present more directly marked analoaies than 
nitro^n. phosphorus, arsenic, and antimony ; while Cahours and Uofhiann 
have shown that phosphorus stands in every respect intermediate between 
nittoipMi and anenlc. forming compounds of Ihe type 3(C(Hj)PHCI, ek'., 
like ^e nitrogen componndB, as well as those of the type 3(CtHa)POs, 
etc., like those of the arsenic and antimony groups. Those authors Airthor 
obKive, that Iho equivalents of phosphorus, arsenic, and antltnony, dilfljr 
by nearly Ihe some numlier <-l4 to 45), but that nitrogen does not e^lhlt 
this relation. Beyond Ihe fact of the approximate eqoality of these two dSf- 
ferctices, Iho analogy has never been eKlended. Ur. Lea, however, sbowrt 
that ihls relalfoii may be extended not only lo nitrogen, but, with exactness, 
10 many other elements. 

Thus, if we form a descending arithmetical series, beginning wilb anti- 
mony =■ 130-3, and diminlsbint! by a common dilTerenco of 43 (43-3 In one 
Instance, 44 In several), we shall find that such a series does not cease with 
the third term, P => 31, bat given for a fourth — 14, the enact equivalent of 
nitroicen with ^negative sign. The fifth term will be — S9, the exact equiv- 
alent of lin (with a negative sign). Tlie sixth will be — 104, or very neorly 
the equivalent of lead (also with a negative sign). The seventh — 149, very 
nearly double the equivatont of arsenic, a previons term In the same scrlea. 
These results exhibit themselves more siriklnuly when tabnloied, as follows: 

II will he seeo presently Ibat the number l&l. Che eleventh term In the 
following inlilc, occnts also In the aacendins positive scries, and may rcpra- 
sent the equivalent of a metal existing, but ns yet unknown. 

If WB examine the position occupied hy antimony, aiwmlc. \iho»\fc™*i, 
aai rtwngw^ te tbt daOttitltaxaifl ■cite of BeprtttM, no feifl^ tei&ftaxVa. 



AN^'CAL OF SCIEHTIFIO DiaOOTEBT. 
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Sn - GS 
im ~1086 
2 An = ISO 



propor(<bn ns Ihelr equivalent nomT)ers diralnlub, thrir propcni** bco 
Qugnllve; a torrespondlnK flinntre Is also rjaibt 
tlw organic nullcals which these elements arc capable of fortnin* liy f 
anion wilh carbun and liydrojKn. The pasna;!): rrom Ihc positive to Iha ' 
ne;pilivo sign in the inlerval between phosphoroa niiil nitrojKn, b nv 
panicd liy a markul ehansc In the nature or the ortnanic rndicDla into irbicb 
thuKC ekmcntu enier; — 3(C|Hs)N iIoch noipoiiKiis tbc power of eombiniiic 
dlrcrtly with oxygen, rblorlne and sulphur whieli 3(CtHsjF, 3|C4 EU)As,3 
(CtHi)Sh exhihit In eo bi;;h a degree. The metb?! compoandg abow Ib« 
Mmo (liflbrcnccs as the ethyl. 

Amin, ir wo be^rin with phosphorua, and fbrni an asecndlnc series «llk 
A common diflcrcnee or 44 (except In one Inslnnra), we thull find both Ibe 
nnmhcr ll>l. Iho donblo of which euiiallluted the elovcnlh term of tbc pn- 
ceilln^ lahle, and aim the equivuli-nt of lijsmutb, the double of wUch 
Dinned tbo thhtcentb terra of ihc same table. 
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The salts of tha protoxidra of Ihe Ihree Inst or these mclala are isomot^ 
jilious, and the melals ihcmsclvos nra all vulalilo. 

Il Es not a. Illilo curious Ibot the nDTnerirally negative mombcra of Ihis 
lerles load inio Iho poslttvo mcmbcrB of the rorcj(tiin(c. If wo continus ifae 
(ubtrxtion of 44, we find for the Bftb numbfr 70, or neariy the equlvoJent for 
orMinlc: for the sixth 120, very nearly that of Bntlmony; for Ibo seventh 164, 
rorrespondlnK, as before rrinBrked, with a possible Dndlscovcrod metal; and 
for the elahtb SOS, or exii(.-t1y the equivalent of biamiith. The two icrln 
Ibus naturally lead to each other. 

The metnbcn of these two annloiMns serim arc farther unlic<! Iiy the funt 
thnt all of them, eleven In number, are capable of unitintf with the hydro- 
carlmna of Iho methyl, elhyl, eti'., type to form powerful organic metitls, 
and that this cHpaciiy appears to 1)c limited to these elements alone. 

Ilic maenesia i;Toup includca n wcll-maiiied natural Ikmily of m«t*l>, 
whoHO oxides having the constltoWon RO ore related with ench other by 
iaomorpblsm. The equlvalenbi of these metals, according to the most 
|f "jt (CM dcMTminatlDtis, ore a* followa : 

m 

^K.^ey are ntrthertnorc related in the foltowinif manner by 44: 
^VThns. with Cu and Mc, Zn and Mg, Ihc «um of each pair Is 44 nearly. 
^"'With Cd and Ug, Pb and Ur, the diffcrrnco of each pah- Is 44 or nearly. 
" ' With U and Mg, U and Fc, U and Co, U and Si, C and O, Cd and Zn, 

I.-, rt> and Xi, Fh and Co, Fb and Cr, the sum 



LjroB, . 

Cobalt, . 
' Mtokgl, . 



the n 



Q Is 44 oi 



With Pb and Un. Pb a 
of each pair is three tlmi 

The strong analogy existlug bulwcon Vg, Cd and Zn, extends to their 
equivalents, that of Mit being nddcd to that of Zn gives the uiunbcr of 44 
ncnriy, lubtrncicd from that of Cd, 44 exactly. 

Mr Lob ok^o shows, In a like manner, that relations depenJInc opnn iho 
numlier 44, exiit between the equivalents of tint followins mctaii, irtileh 
may Uv rlnswd toother as li'udin;: to fonn arirln; vii., tin, tllanium, j^[. 
nliim, InnK-len, vanodiain, molybeiienum, icllurium, niohlam. 

If commcnelnK with mid, Au = 197, we rorm a dImlnlsMug series wUb a 
cQmmon [littmiM of M-^ we oboU Bud (DC U* tana*— 
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Tbe wjoivslent or Co hui bcun bcre taken it double that nsQaJI^ empkiyfl, 
or lUut wliioh rt-iiilt« from tnkine the firsl oxiJe of copper oi CnO, «Tir» 
faiTnciiy enlcrlaliivU by Berzclliu, L. Giueliu, and oilier dlatlogulslied dtcn- 
Isw." 

Tbo «efOad numlier In the nbore aeries, ]33'5, doe« not rorretpoiu] wllk 
therqulvoicnt of any known clement, nnd, like ihe natnli«r KM, irblrh ocean 
twice In the nltruj.!cti sorics, may repruKnt the equiralcat of tomo dcneiU- 

Tbo euDe relntlon miiy also lie extended, nilh mom or lesa approxlm»- 
tloD to the plntinum group, wbich naturally divides itself into liro famillc^l 
radium, nillienlam, nod puJIadliiin; and plntinum, iridlmn. nml osmiam; 
mnd tbe dilTureiico between Ibc ci]uivalGiits of the two {rroupa appnntbr* 
H)4S. 

So, also, if we take Gcrbardt'a cqulvuleni of rarbon = 12, the iiua of lbs 
Bqulvalcnts oT c&rbon, boron, and sillclnm, smoanta lo 44 eicactl?. 

From ihctie and other e:iiimple9. which Mr. Lea derclopa at conslilerabla 
leiiKlh, it is evident Ilint Ibe number 4-1 — 40 plays nn Important part hi lbs 
iclcnee of StoichiaineEr}'; and tbe relatiuna wbli'b ilcpend upon It are snp- 
ported, In some coses at Iciut, in a, remnrkablo ntiDncr. by nnnlo^ea of 
atomic volume. That such analoKics ore a anppon, becomes crident flon 
the followiDg considcrotione. 

Bolide and liquids arc very fhr from boin;; governed by the laws wUd 
detennine the combinations of gaaes, In volumes cither equal or havlni; hkm 
limple rslatian to one another. Therefore, if wo Und Ibnt in aomc ftv to- 
Btances sncb a relation docs bold eoi>d with toUd substances, ws may nali- 
raJiy expect to And a close relationship exlatinK between lliust autMaiiMl 
Ihas tmited. Wo may even be pennitied, by way of hypoibesltL, lo adnsM, 
a step farther, and andiag that a ^Iven volume of silver unlica with a RiTta 
Tolnne of oxygen, and that the same volume of Rold unllos wflh pttdntr 
the aame volume of oxy^a, to conjecture thai gold mo}' differ from id)nCi 
only by a chlnl substance, wbich unlicewlib the silver without lncmuh«. 
iu volume, or alTectlng ibe omonnt of oxvfxn whidi It Is capable of to- 
nnUinK. but which, on the other linnd, altera il« chemical eqnlvakn^ In 
•perlflc gravity, and other physical chatactera. 

Uoroover, if we And that by snbtraetlni; from the chemicnl eqntvaltot of 
([Ivor half the difference lieiwccn Ibe eqiiivolents of illvcr and cold Wl 
obtain Ibe eqnivalenl of a third metal, coppcr(Cu = 634), which olxo, wtdet 
equal volumes, com hi nca with a qunntlty of oxygen expressed bytittj 
itiiDpIo relation with that capable of aRiuraiing gold and silver, we may at 

la equi talents an takea with a Miallt*, 



CHEMICAL SCIENCE. 

It Epcciilutc Ihnl iho llircv ma; rorm n merles conslslln 
ComliiiiDil in illCTcrent pru|iortioiis. It id [me tbal wo i 
T:iD[ioiu about VDUlmiriK upon hypotlicuci involving a r. 
lion of IkhIIvs wliidi ul) uui* otToru liavo liliheitD prove 
mmpose; bat, on the uilutr hauJ, it must bs ailmiltt.il, 
Bo-called clumcnls airaiipii].; Ihemmlves into a HCrioa 
cotnniiin diSimncQ, and when ire find the terms of tlic 
C(|iiallty or simple nlnlion or alomlc TDlamc>, v/a caun< 
clonicntary nulute has buea absotutelj estnbtlstied. 

Tlie rollowingsoljstanccs conibino relations of clicmicnl eqolvalcnta ftlread/ 
pointed out, with anulii^es of atomic volume : 



g of tivo snfiatance* 
[nnsi liB extnimel7 
omiwuiiil consliln- 
'd lueffeeluiil to de- 
, that when we flild 
of terms havinff ft 
sc scries otiiled by 
It ^nuit that ttiute- 
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(Where phoapbonu, nncnic, etc.. ava compared in the solid itate, th« 
unit of rclalton U of course dl(rcrcnt, ) It hiu been already remarkod, Ibiu, 
In point of chemical relations generall;, load and tin are leas clo«cIy nnlied 
wlih Uie SEricB Ihao the other members eompoeing It; but the roliition be- 
tween the atomic volnmeft or lead and anliinou/ — the latter almost the last 
■em) at the other enil of the Eerier — ts almost absolutely exact. Nitrogen. 
I< of rourse omitted In Ibc second lAble, as we do not know what wookl be 
it> alomlc volume In (he solid slate. 

For the rurlher details of this paper, we must rcltar our readen to tbe 
juartiol 10 which they were originally ('ontribut(.>d. In conclusion, however, 
Mr. Lea remarks, that (he reludon developed by him. depcndinK BpDO Iha 
same, or approximately (he same nnmber. extends lo no less than n)rty.elglit 
of lliv elementary boilles, — (he dlffcrcucci rarely exceeding the possible (^r■ 
tun In the UctermlnnTlnn or the clicmicnl equivalents; or to alt the rlemeiiti 
except those as yet Imperfvcily understood, most of whlrb mny yei ranm 
ihemsdrcs nndor thcsnme law, and exceptthcoxyseQeronp, — oxyii^n,sul> 
phur, selenium and tellurium, subtiiinces -which suDd alone and onmitlali- 
■Uy apart th>m tbe other elDmcnis. 
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S THE CONDITIONS OF GEOLOGICAL 



TnK fiiHCsiilro moil ill cat iona whltli ilie vlewB or physical i^rolo^tf bin 
DTidn'tioiit' since Ihe iiirsni'}' of Ihuir scionce, with iBganl id r 
iha natiiro of tliu chnniroa which ihe crast of the (flol)e lias sufTered, hai* 
•II tended towanla the oilabllahnient of Ihe belier, Ihot throuclionl tbM n ' 
Bcries of aget which was occupIiHl by the deposition of the BiniiiKcd rocki^ 
■nrt which mnir bo caLlfid"({colosi™i tiuie"(toillstlnBni*h it I>wn th«")il*- 
loricnl litno " which followed, and the " pre-gcoioiclcal lime " whii'h pti 
ll). iho IntenBily and charncler of the physical forces wbicb lukvc b 
□puratioti have varied within but narrow llmiti; so thai, eveii in SllnrlM 
or Cumliriaa epochs, the aspect of ph^aical nature mtui have be«n tnock 
what it Is now. This view of the coDditiou of the earth, fo far a* Kcologfaal 
Uma Is roncertiGd, ii, however, poi'fectly consistent with Iho notioi 
tally dlfli^rent stale of thiupi In anleccdunt epochs, and the slronp-st adir^' 
cole of «nch " physical uniformity," during the time of whk-h wo haw ». 
Teoord, might, wllh perlbct consfmcncy, hold Ihe lO-callod " nobular hypMk'. 

e»l8," or any other view Iniolvini; ilic concppiion of a lone — ' * ^ 

very different fVom that which wo now know, and wliow si 
pied pre-eeuloeii-al tlma. The doctrine of ph.vnical nnilbnnlly, aDil tb>t 4 
physical progrcsnlon, are Ihoreforo pcrfbctly consistent, IT we nttt 
tea] time as baving the same relation to prc-gcolof^'cal time ai 
lime has to it. The avnipted doctrines of pnlneontoloKy are by no ni 
hiimiony with Ihtse tendundes of phytlcai p.'olojcy. li Is KenenUly b 
that there is a vnst contrast between Iho ancient and Ihe modern » 
worlds — It Is inccHssntly assumed that we are acquainted with tlM b 
nlng nf l\(e, and with the orlRlnal mnnlfbsiniion of each of ia typical n 
nor doM the fart that the discoveries of eveo' yp""" oblige the fa 
thrae views to chnnue tiietr pronnd, appear sensibly to atFect the tnuidtrl 
tbcir adhesion. Wllhont at all denying the coaslderalilo positive ' 
whiob really nxllt between Ihe ancient and the modem forms at llA, M 
loavlnK tbe negative ones to be met by Ibe other lino of orKiiraeat, n td 
partUl axanilnaiton of the fbcis reveakd by pnlawniology seem* 10 iboi 
thai these difTcrenccs and contrasts have been irreally cxai;)nnltG<l. Tbas,dl 
some two hundred known orilcra of jdanw, not one is cxdnaivdy ft 
AuionK animals, there Is not a single totally extinct dnsi; and at ttn Of' 
den, not more than seven per cent., at tlie outtiitte, ani nnrept«t«nteil In ll 
^ «xtiaig enuioo. Agti]t,«nalla'«^-m»AuAtcnn*a%(a(bi' 
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«xl«te<l Ihronsh pnormons epochs, puiTiving nal only iho pliBtiges of phys- 
ichI I'OiiiliiloriA, but pcrebiting comparHilvoly unaltered, wlille oiliar fumu of 
Utc have nppcorctt and disappeared. 3ui;h tormB may be icrmed " pcnisE- 
ent tyfti " Df lift; enil exBmpli»> of ihcin are aliundnol enoDKli In boib ibe 
aiiimnl and the vc^labte worlds. Amatig plunts, fur liuuniv, fbrns, i-lub 
IDCHI9C3, BDiI Canifirtr, Bomo of Ihcm opponintly |p:nerically identlcul with 
tlioso now liviuK, am mot with ns far tiack a^ tho carltoiiiferaiu epoch; lh« 
cone of tho oolltie Ataucaria Is hardly distini^isluiblo from that of existiug 
epceles ; n spcties of Piaai has been diacoTorod in the Purbecks, and a wal- 
nut in Ibe cretaeeoos rocka. All these arc lypei of veitctalile Etnicture, 
almundinj! at the preiient day; and aoruly It is a most remarkable fact to 
find llii^m pcrsistin)( with ea little change through sach vast epochs. Every 
sub-kingdom of animals yields inatancca of tho same kind, whith are known 
to have persisted from at least the middle of the Palmuoic eporh lo oar 
own times, without exhibiting a greater amonnt of duviatlon (torn cho 
typical characters of llicra orders than may bo found wllhin their timiti at 
the present day. It is dltlifult to rotnprcliund the meaning or such fu:li na 
these, if we suppose that each species of animal and plant, or each great typ4 
of orxiniiation, wax formed and placed opoD the surtoce of the globe at long 
intervals bj a distinct act of creative power. If, on the other bond, we view 
"pcnisten[Trpo*"ln relation to that hypothesis which supposes tha spe- 
cies of animals living at any time to be tho rosalt of the (gradual moilllica- 
tlon Qf precxlstinii epecloa. — an hypoibcsis which Is supponed entirely an 
negative evidence, and ihcrclbro wholly untcnnble in the present state of the 
sdcnre, — tlieir cxisicnce would sorm to show that the amount of modiAca- 
lion which living beings hare undergone daring geotoi^cul times, is hul veTf 
rmnll in relation to the whole scdos of chaniccs which they linre suflTcml. 
In fncl. paleontology and physical geology coincide in indicating that oil 
wcknowofthocondiiion in our world dnring fccoloijical time. Is but iholMt 
Icmi oT a vast and. so far as our present knowledge reaches, onrccorded 
E> of cbuugos in the condition of tho earth. — London Lilrraiy OoxUb, 

DEEP-SEA EXPL0BAT10K8. - By PROF. W. P. TBOWBRIIXIR. 

a (bllowing is an abstract of a paper on this sultjcct, communicated 
"■ (w'*J(«ma/. Vol. djtvi., No. '78, by Lieut. W. P. TrowhridKo: 
B lint Bystenutlc deep-sea cxplomiions were tindoabiodly mode bj' 
^ aiandor C II. D.ivis, U. S. S. This offlcer, in 181.'), wbilo running a 
WOfdaep«en soundings across the Gulf Stream, obtained one cast of 1330 
thorns. nndbrouKhl Bepodmcn of the bottom, in tbe so-callod "SicUwngen 
Cop." In tho Bucccedifig year. In the same exfjloratlons, »onndIna» wew 
niailc to tlit> depth of l.^iOO and 2100 fiilhoms, without flnding bottoia; but. 
in iha hitter case, the icmpcratnre of the water was recorded at Ibe depth 
named. In 18IS. in Ibe explorations off Cape Hatterna, tho oSlccr engaged 
In Ibe explomiions lost his inslmmcni. with 3.100 fathoms of line out In 
these explorations of Commander Dnvis, 93 specimens of the tioiiom, and 
Qi cpuriinens of water, at various depths, vrcrc brought up atid preserved.* 

■TIsnetpwInwM tynm tlwoDMn bellom wen> nibmlKid lo ths Iste Pmf. Balliv, 
of Wull-iliiI.<<)rei>siBliiallou, xho npotlHl uo Ihi'm ni. followi: All Ihe •pMl- 
nwiisarcuf ilw hlglmt iiilatwt. bclnj; Qllul wllh urnaoi"", iisniculsrly tliaosU 
•HMMl'oijrttialaMi*, H> M anouut llill ii leaH) udmIui—Vmo^iiA* 01 taW>W«b 
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Our principal objcrt, howeror, Is to noHoa those grejil depths where h 
bnllom U1U foimd, and to cxnmitio whethor the rallure la find ttK Itillam tim, 
nndcr the circumsiaiiceB, any proof that It did not exist at much less Uipila 
than those reported, or whethor any lODcluiiion whatever cnu bo derirfd 
ttom Iha reHults. 

When wo reflect that two-lhlnU of the earth's sarikce Is 
water, while the niiuiiinlng third Is dry land, and that ilio S^vre at tl»> 
coliil part can only lie known when wo can trace with certainly tlio 
tain'niR)^ and valleys alon^ the boiiom of Ihc >«a, it becnmee lintianait' 
10 scruliniw those reported mcmiuruniciits wh" 
prc«aiDiis In diffcreut parts of tlie sea. cumpatwl with nhk'b (he hlghot 
njounlnln-nnK^ are iunii^ullcaiit elevations. Numcrona instancw bDt 
ttcen repuned in which eoundini^ have been raade to the depth or Ave, aii, 
HVetl, oleht, and nine milCG, wilhout Bndlnj; bottom ; and again over Uigt^ 
Motu lh(! bottom of the sea is represented as a comparatively levd plal^ 
•ubini^tttMi 10 the depth or two, three, or fonr miles. Sappodng tl 
Kportod mcasaromcnts to have been correct, we wonid have, uill, mj, 
Insafllcleni data for arriving at anv roTTcct conclusions with icgnnl to Ibl 
elevations and dopresflions of the ocean bed. '" 
fbr instance, of Ihc lopoaraphy of oar conntrr. If oar knowledge of •Its tw> 
ftm ronslstod in knowing the hcii;ht, alwve the level of the tt*,<tt onlft 
one point In every Stale of the Union? Snch points, selected a 
mieht b« the hitEhcsl or lowest points within an area of tome Iboamids of,' 
tqnam miles; and, after all, we would only know that tt was posalMe t% 
incasDre those heights, without being able to conjcclaro, even, their i«lBtli ' 
10 each other. In the case of de<?p-aca souoillni^. we only knoir til 
bottom has been njached — tn some Instances at depths which show it 
our lilens conccmlni* The nnfhthomablo obysscs of the ocean have bci 
erroneous, end to sustain the belief that the mean depth is less than b 
been supposed. With regard to the uncertainties of the meaxnivmrnW, 
Is not Bufflclent to say that, compared with the Immense area over whh 
they arc spread, the depths are very small. It might as well be ari^cd lb 
Iho hcdKhi of the Alps la inslRniacant comptuinl with Ibe dlstaDce mmbI. 
Ibe earth, and Uieraforc an error In hel^I of oi 
tant ; or that the elevations of orOlnai? moantajn-ran);os need dM t%. 
noticed when compared with the area of a continent. We are dealloff *lli^ 
finite quantities, not with the luflniie with whlcb tbcy may lie compandii 
and an error of several tliousand (oet in two or "' — — "— ■- ■ — ■■ — —t.--'^M 
the limits of scientiHc occnracy. 

Prominent amoiiK the inetauces of these reported unfathomable Avftbljf 
Hands the sounding of Cnptnln Denbam of the British nnvy, in H. H. Bjj 
HtiM, made In October 18ja. on a voyago fhim Kio do Janeiro to llM C«) 
Of Good Hope. This Is an extreme cose; bnt since It is reported amo»K >> 
KlEatost docp-sea casts, it will scn'C li«st for illustration.* Ail otbur gn 
costs of the lead which have been reported are sult)ect to the aamo chw 
of error which are to be found In this, some Id a KTcnter and some In a to 
iiSISnt ; so that it is not necessary for ns to believe, yet, anj-tlilng wil 

.« labelled So. 1, UIHudc 88= 0*' W, tDDjrltode 73= Bfl' «;".« 
I Tbli b eroM-did wlili rolfthiilBioiKu formi, mostly largi 
V apraelind e;o wllboul tbeald of aiaseuincT. 
* Ueatonant Usury dbentus these ilce^ cuU \a\tk 
~WIV>r arriving at tlie depHi.do not teetmo tmto^ 





o (bem. except tbAt tliey fnve no mnlt. The vonndinj; of Captain 
tVnham wba mule with a leiul welching nine pounils, uciacbeil to n line 
onc-lcnili or an Inch in diumcler: and It is reported Ihal llita lend descended 
to the depth of noarl; nine miles in Ibe ecu without louclilnt; bolloin, 

Li Hci-oniftiii* with a plan which orinlEiited wiih the Inniented G. M. 
Biu-he, r. S. S., in ISIS, iu the cxplorotions of Iho Gulf Stiraini, and which 
Uaa tttnstttnllr been followed since, Coplnin Donham noiod the time of mn- 
nlnt; out of Ihc Boccesslve portions of the eounding-llns during tbo nine 
Iioun of its supposed descent. Acconlinp to these obsoTTed times of 
Ucsccnt, the nine-pound leAd commnnicatcd to the dasecnding liae, at the 
depth of 3000 faihoms, or 18,000 fijcl, a veloclly of two (bet per second, — a 
resall which is pMloiejihiraBy impaaihle, slnco Iho reiislano! of the Water 
artiiie upon a Une of this diameter, moving with a velocity of two f^t per 
»»rond, at the depth mentioned, amounts to more than three timea Ibe 
wc1);ht of the lead or shot nscd. It will hardly bo ncccBsary 'o enter Into 
any argument to show that there can be no motion of dcsconl, when tha 
rcsLitonce to ibat motion Is three times ilie weight of the moving mutt. 
Further, the olMervatlons show that the nine-pound shot and Hue were mn- 
jiiaa willi a Tcloeity of two feet and a hnlf per second, at the deplb of 2000 
fiilhoms or li.OOO Itoet. Hera the result conlradieta, In quite ■« stronB • 
munncr, tlie rnechanical laws of the dcHcentj and In fact, below 1000 fatb- 
omfi, or 0000 ftel. If wo credit (ho observations, a Telocity was olRierved Id 
(he mnnln;; out of th« Hue which it was Imposslbie Hit the load lo rom- 
municale to it. In flvt, but a small part of that velocity roalU hove been 
pmdneed (ly the descent of the lead. Here we have a reliable result (n the 
de'ptli of 1000 ftthoms only. The difftrcnco liciween this roaolt and tha 
concln^lotis of Captain Dunham Is simply the difference butwecti one tnUe 

la measuring Ibe distance 10 Ihc sun, an error of eljjht miles wonid hanUy 
be worth. noticing, perhaps; lim what conclusioni ran bo drawn Tram ■ 
mcasnrement In which the probable error amounts to eight times the whole 
distance? 

Popular Ideas with re|n>rd to tbo sinking of bodies in Iho sea hnvo hcie- 
tofbre been vngne: for Iho reason, perhaps, that the laws wliich mvem 
this descent, and which are derived from the well-fcnown laws of fluids, 
have DCvHr been fully defined In (heir appllaitlon to the depths of (he 
ocean. 8<>nie liuagine that ships which foander at sea sink to a eerlain 
depth and then Hoat about until broken to pieces, or thrown upon soma 
Imnk benenih the soa; and, indeed, a recent writer In England bus putr- 
llHlied a hnoh sustaining this absurd notion. Others, again, believe that 
the huoraui fnrre of the water at great depths Is mannons, and'duc to Ibt 
whole pressure of tbe colutnn of water above, and Ibat all IkkIIcs whicb aM 
lightor than water at the surihce, will, if sunk to the iMHtom and detached 
from the slnkir, shoot upward with a Rreat velocity ; or, la other word*, 
that the rfnu/lp of the water Increnws directly with the depth. These viewi 
are erroncons. It Is Inio the pressnni Increases with the depth, to Ibe 
amniini of flftecn poun<ts upon every sqnare Inch for every thlny-fbur Ibel 
in depth; hot (ho density Is not thereby scnslhly incroasod, owing 10 ths 
InrompreSElbtlliy of the waicr; tn that neither the buoyant Ibrco nor the 
revisiance la the motion of aI^y body arc sensibly increased from iho snrfMM 
W Uw bottom. At the depth nf iwo frtthomi, toi \wHmiw, <\w ^towhi* 
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water is only Bhoncnisl nWni 00 Ctvi. Tlic dciuUry Is tltiu ^al (li^itJi 
I liirrcawd ; bul iIid vtfixt of XliU vaonnous prcsnre niHiit cninpreufltH 
I boillce, as nlr, wood, ete., la lo rondcniw Ihctn liilo n vmnlkr Imtk, bjr whid 
Jhcy mny tic ronUtrcU htapier Vian Koirr, anil will link or (limr uwn wr' 
A piocD of wood c^annut HouC »t tbe bollom of llio sta, bui ■ \ay t 
extraneous (ane will bring It (o tbo »arfate. 

KoiT, bowisllwitli the soandlnp-lcad and lino? Tlio lead, If atlnwedM 
descend alone, will foil wiili u unirorm and rapid relo«tty lo rbc balrumi 
This velocity will be attained within a few ftel of the turfnce, and will U 
due to lite oppo>'»l! tbreoB of |:raTlty and the rmisUmce at f lie wntw, wblil 
will be balanced, wben the nnironn relodty I* reoebnl. Bat If a tlt» M 
Mtachod Id the lend, a few hnndrcd fbct of llic line will offer a rrd^ttim 
to the motion nearly equal to ilie wbole wcicbt or tbe lend; and m «m 
CGSslre lenntlis of lino nre druwn into tbe water, the retlswnce h eonalinltl 
IncreaMNl ; to that at SDOO or 3000 niihom^ depth, the wuUbt will In ntoKitt 
entirely Eiupcndcd in the mOi by (be I'esistance of tbe water alonj; the lidM 
of die line. 

Some Idea of ibe rcsiamnm which opposes the motion of a sonndjng-lli 
maybe formed from tbo fitt'l, [Imt upon IVOO Akihoins of a lliiooi 
of an Inch In dinmcler, tnoTlot; with a velorjlj' of Ibrte feet per Mcond, tlW 
laiiEonre is between twonty-nvo and thirty poundi; and If the vclodiy ta 
Increased lo six Jfeat per eecond, the rcslstnnre upon the line becomes 
hundred poundg. nearly. Or, If ibe leni.'Ib of Ibo line bu doiibleil, with A 
Mine veloi-ltr, the realatance is doabledj and li Is abo direcllj- propottlaBaA 
to tlic diameter of the tine. 

TlieNo are some of ibe reaeonB why nn Improvement In tbe mode of 
measuring Ibe dvpTlis of tbe <iea is nut only ilesiralile, but neeisearj', befbn 
* certain kDowled{j;B of tboso depths ran lie obloincd. 

THE GEOLOGY ON NEW ZEAI.AXD. 

It will probably he remembered, that a icicntillc expedition p 
world, in the fH^nite Nomrn, was on;anbted and despatebi'd, nhoat a jear 
•KO, by (he Austrian govcrnmcDt. Anionic tbe sclcntISc ufflcas nppi 
was Dr. Ft^rdlimnd Hoehstelter, a tceoloicistofin'eatcmiiicnco; nndila| 
that when Ibe JV'wvini touched and rcinalncd fbr a few days at New Zci 
Dr. Hocbstclier was so much struck by the peraliariticii and Inteiwtlit; 
Kcoloj^ieol featunis of Ibac country, that he applied tar and obtained p 
mlsdou lo remain six months in ibat Island, In ontcr that bo mii:bt lavs 
fnito iu ecology at his leisnre.and especially Ibat of the prorlnce of Auekburfr 
The ReneiiLl resale of Dr. Hocbstcttcr's explorations, communicaled voM 
Sew Zcabind [rovcmment. Is as follows : 

The nrst sirikiiiii: chaiactoristic of tbe geolo^ of Auckland, i 

Dr. Uochstelter, Is the aliscnec of the primitive, plulonie, 

Ibrmatlolia. The oldest rock that be met with Ijclones to the primary ft 

Hon. It is of Tcry variabio character, sometimes bcinjc mote a ^ 

Rnd of a dark color, more or li;ss diKllnctly smuified, like cbiy-shktei U Mbtf ' 

times, tbe siliceous clement preponderates, anil from the admixture of iuiU» 

of Iron, the rocJt has a m], Jiisper.like appearance. No fb^lls have hi 

■feM round in ibis formntloti in New Zealand, and therefore tl Is Impi 

^Hpleflioexannico; ltisi>o«sUilv,\ii>wQveT,thivttlii!H!an^llai«yiu,j 

^^PvcDiTMponil I< "" '** — ■ ""— ■" "• *-'* 




. of Ihi!) formmion are of Brent importa 

wins llltliorto JUfovcrcU in Anckland, or likclj- 1 
llif« formation. To ihcM rocks belong Iho < 
[i worllwl Tor wmc jcar*, tbo mnnpancse, 



mctnllllb 
■ bo fonnii, ocrur in Twks 
ippor pyrites, wblch liara 
liio ^Id-btnrlnicqnartxaC 



CoromDnilul. Tha i;al(l which a woslieil oni fVom bedit of qunnx-cruvcl, a 
ImiiIi Mis <tt the Coroinandd. rani^. is derived tiom qtuirti-velns of cryslal- 
liiio dianKler &nd conBlderablo lltickneBS, mnainf; In e. Kenend itireetlon, 
frum north to Hiulh, tbrongh Ihe old primnry rock* which form Ihu Inunda- 
tion of tbo CoromBntlcl itngu. Tbo conl-bedi Bt Cororoandcl, occurrlns 
liclweenstmru of irochylic breccia, arotoo tliin to be of any value, and Ibora 
U no reason to supposo Ibut a workable scam exists. Nearly all the primary 
rungen are covered with dciue yirjln Itarcocs. rondaring [hem extremely dlOl- 
cull of aco<:sii; but (licra la every rcosun (u believe that they will yield con- 
slilcruble minctnl rltlie<i. It In remarkable, that wiiile one of the oldest 
iiiemberi of the primary fbrmution is fonnit so exicnsivuly in New Zonland, 
lliu.lalerBlnilaortbc Devonian, Carlwnifcroas, and Permian systemK, app«Bt 
t» Imi altosclcr wanting; while, on Ihe other hand, in Iho neighboring con- 
tinent of Aitstralia, these membera of the primary peilod, logclhor with 
pluionk- and melainorplilc rocks, constitute, so for as wa know, almost the 
priiii'lpul piirt of the continent. A very wide interval occurs between tho 
prbnury rorks of the northern Islnnd, and the next ■odlmenlary BtiatA. Nul 
only itic njumt niemhen of the primary icrtos are alHwul, but also nearly the 
» bull' of ib<.' M^i'iiiil^iry lYirninllons. The only ins lanut of secondary strata 
iiii-l n-jili bv llr. I liM'lKLcllvr, consists of a very regular and highly-inclined 
Ii'liI iif iii:irl, aliiriiiiiiii^ with micnceon? aonilsionc, cxicnduiK to a tblcknoaj 
uf moil.' iliiiii one ilmii^nnil fcFt. These rocks contain rcmat^uhlo apechncns 
of imiHiit tu-i-it-, 'vhli-li l«.Iniic exclnslvely lo Iho secondary period. Tbo 
loriiarv [n^ninl iiui-i lio ^Iivi[{i.'<l hiro iwo distinct formnliona, whicli Riny, por- 
111).-, iorri'six.ndtollic i:urii]i.uint)Cpno nnd miocono. The Older of tlioao 
f iiiiiiuimis lontuiiia ilif lininii-tcKd FCams, on the ikilfnl working Of Which 
mncli of llic fiimn.' wi-llurc ol' tbo province depends. 

Dr. tioclislulter cvxplorcd the remarkable llmeslonD cnronu at IIan;;atlkl, 
ni'iir the sonrra of tho Wulpa, Ihe former hnants of tho |r);^ntlc Mon. He 
expected to meet with a rich harvest of Uoa skeletons, bnl only found a few 
l>i)n<«. The nnilves', according to bis account, huvc luni; since iiircfall/ 
rnthxrled and stowed away, In safe hldlng-plnce?, nil the Uoa bones, in eon- 
scquenw of Iho value nliachod to them by Europeans; but they are willing 
to exctinn;^ them for money. 

Tha vok'Jiiilc formaliona in New Zenlnnd are on a vast seals. Lofty ira- 
chylle peaks, cavcrc<l with pcrpclnol snow ; a great variety of sma ller voleunic 
conn, pttiMnling all tho charoctcriMica of volcanic aysiem.'i and loni; linos 
(if biiillng springs, rnmnrolcs, and solfulatas, — prv«enl an almoNi unhoundol 
Iti'lil of |]itDn»l, Olid, lit lUc same lime, a sui-i.'eislun of miuniillecnt scenery. 

Tbu Brst volcanic crnpllons were submarine, coneisllng of vast quantities 
of lava, breccia, tnlT, obslduin, and pnmlcc-stone, whicb, flowing ovur ihe 
Ixittoro of the ECA, formal an extensivo sobmarino volcanic plateau. Sabse- 
iiucnt eruptions fbrmod lofly rones of Irachyifc and phonoliihle lava. Thus, 
in the rcnirnl part of the northern Island, an cxionsiVD volcanic ptelsau 
etlsts, two thOHxand fret high, Ihim which rise rho two giganlie mountains, 
Tonigiriro and Euiipahn. From the former, smoke mnsinnilv luuea, and 
Ihe nhnpe of the niTic Is'i'hangtnK. Ihus showing r«rntinaal volciuvtevMViSN:^ . 
a upon the tniTtUw fcy Bbm* t*^ wMt^*«— ^ 
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ToJcBtilr fOTiM, — Ronpnlin shininjt with the brilUancy ot perprtnn] pmow; 
Tiinsitriro witb its l)lark finder oone (-appcd with a cloQd of white thihit; — 
tbc two majestic mountains BtBodine side bj ilcle upon a boircn dCMM ol 
pumico, and nHecied [n Uie wnten of Lake Taopo. 

In Iniinedialo connection with the Tolnuoea an: the hot-fprln^, coUhtuu, 
and fliDianiles. In Iceland onlf are such a Dnmber or hol-«prin(r> fouml ■■ 
exUI In Xon Zealand. Although thcro may bo no single Intertnirtent (prtsg 
In Now ZQBlatid or equitl matpilliide with the ifreal G?yKr In Icvlasd, jd In 
tlie Putunl of counir}' in whicli Bach sprinf^s occor. In [heir great nnmber, 
and In the beauty and variety of the sillocoua Incnutatloni and depoaita. 
New Zealand far exceed* Iceland. All the New Zealand hot-sprin)?. llk« 
Ihoac of Iceland, abound in vilica. and msj' Itc diTided into two d 
claaaea — alkaline and acid. To tlio latter belong the Bolfataiaa, cbat■cM^ 
iKOd. by deposits of suJpbnr, and never rormlng inlci 
the intermittent tprlngt belong to the alkaline clwi, In which aro bIm In- 
dndod moll of the ordinary boliing'tprlDgB. Bulpburcis of lodtain aod 
potosslnm, and carbonntoa of potaKb and soda are tile solvents of the silica, 
whlcli, on the cooling and qvaporotioo of the water, is dcpoailnl li 
qunnlltles aa to form a striking characteristic in the appearance of tbcM 
tprlogs. 

Dr. Hocliste tier's geological map of the AncUond district 
tlian sixty points of volcanic eruption within a mdlui of ten milM. The 
illhmns of Aucliland is, in fact, completely perforated by volcanic a 
Mill presents a large nninhcr of true vulcanic hills, which, although extfnci. 

Mid of small size, are perfect models of volcanic n: ~ 

ODCO the funnels out of which lornmta of burning lava were vomittod tOrlh, 
and incrwnrds the strongholds of savage cannibals — ate now pictun-tqtu 
and pleasing l^lurcs, being the homes of peaceful and prosperoiu icttle 
whose IhiiUul gardens and smiling fields derive their fertility from tlw K 
•lances long ago thrown up from the fletj bowels of the eonh. Volcanic 
action in New Zealand, according lo Dr. Hochstelter. is dyin^ ooi: a 

I numerous facts prove Iliac the action of the hot-4prings Is dimtnishing. 
NOTES ON SPITZBEaGEN. 
The following Is an abstract ■ 
ftialures of Spltitiergeu, commnt 
by I. Lnmoul, Eaq. 

Mr. L. cruised about Spitiburgon, in his yacht, in the sninniBr of W^fi, a 
went up the Stour Fionl, which, he remarks, Is a sound, dividing the Isloi 
not a gulf. The Hrst thirty miles of const along which be sailed on l 
Fiord, consisted nimosi entirely of the facet of two or time enonDoil* R 
dors; the water Is slinllow, seldom as much as sixteen tbthoms, and M 
appears to tie the case all around Spitibergen; and hence Iceberfc* of mj 
are not funned. Tlio iliorea are mostly fonned of a mnddy Hat. 
I'AoTD half a mile to three miles broad, with Ice or hard gniimd, « 
Ftwriva to eighteen inches under the surface ; this is Intersected with mudily 
J4vnlets, and bears saxlrrages. mosses, and lichens, on which the rettnT 
, Protruding trap-mcks appear at many spots on thcHi Hats. A at 
K of mad. snow, and "Mni !uccc«ls (he flats, nnd reache* np to perpen- 
Urular crajw of schistose rock, ftliovo which extend the (treat ghtcter*. 
e theses peaka, piobatil]r of gi«n\tG, ■.vv«>x<'*^>*n ^t*<^ ** oM^ Tb* 
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1;r port of tho Bonnd has raucb drlfl-wooil, chfcflr emoU pine troee, 
Iher-wom and water-loggcil, nnd some wrcck-wuud. Unnoa mid iikcl- 
» tit whaln are nnnierDng. UriFl'Woiyl and bonca uF wliulvs were ob- 
cd acvenil miles Inland, and high aliovo bigb-wourmark — at least tliirtj' 
Whales' Bkelctons were also uon high up on Iho Thoasnnd Islands. 
Thwe rlrcnmitnnces, connected with the fact thai scal-Hshora and whaler* 
slate their lielief in (lie Eballowini; o( those seas, led tho uithor to think 
that SpitEbercen and the adjacent Islands are cmerglai; from the sea at a 
rftte even more rapid than that al which some pons of Norway have been 

M'a«rn to b« rfalng. 
THE MAELSTEOM. 
Of late jears, oven the existence of tho Maelstrom on the eoosl of Nor- 
nty has been donhted. The oneient oecoants or lea tenitile power were 
doabtleas f^hDliiuK; bnt the HaeUtrom actaall; exins. and la sometimes 
dsTigcinua. M. Hn^rup, minLiler of the Norwe<^an marine, has reccnil)' 
given a rellnblo aerouni of It, In reply to some qucatlona from a eorreipond- 
ent of the BnMon Serorder. Tho vast whirl Is caused b; the Betting In and 
onl of the tides between tx>(bden and Moshen, nnd Is most violent half wnr 
Iwtwecn ebh and flood tide. At flood and ebb tide It disappears for about 
half an hoar, but bcg:lni again with the moving of the waters. Largo ves- 
sel» may post over It safely in serene weather, but in » storm it Is perilous 
to tho largest craft. Small boats are not safe near it, at the time of lla 
strongest action, In any wcaiher. The whirls In the Haclsinmi do not, ta 
was OHce supposed draw vessels under the water, bat by their violence they 
fill them with water, or dash Ibem upon the neighboring shoals. M. Uage- 
mp says : 

" In winter, It not nnfreqaently happens thnt, at sea, a bank of elonda 
shows a west storm, with heavy sea, to be prevailing there, while further 
in, on the roast, the clear air shows timt on tho inside of the Weal-tjord 
(east side of Lofoden), tho wind blows from tho land, and sets oat through 
the ^ord IVom tho east- In such cases, especially, an approach la the Uael- 
Etrom is In the highest degree dangerous ; (br tho stream and under-current, 
fhim opposite directions, work there together to make the whole passage 
one single lioiling cauldron. At each times appear the mighty whirls which 
hiire given It tho name of Maelstrom (that is, the whirling or grinding 
sln'nm). and in which no craft whatever ran hold its conmc. For a aieamer. 
It is, then, (|ulle inadvUahle to attempt the passage of die Hoeletrom during 
a winter storm ; and for a Bnillng- vessel, It may be also bad enough In Urns 
of summer, shonid there ftall a calm or a light wind, whereby the power of 
the eiream bcf.'omes greater than that of the wbid, toiving Iho vessel no 
lonp^r under command." 

GEOLOGICAL REV0LDTI0S8. 

The following is an abstract of a paper on the above sol^ect, reeentlf 
lead tiefore the Boston Society of Natural ffislory, by Dr. C, F. Wlnslow! 

" The gvncrnl idea set forth In the commaaicallnn is, that the earth. In 
falling to the sun, and followiDK ibc same law of gmviiation that govcma 
any spheroidal or irregular body in falling lo the ptinnd, must ehange the 
Inclinalion of lis poles lo the plane of the ei-li|ilii' with every iraiislalion of 
uutar itota mw ptn at tfas aui u Oo ottwc-, ttnx to w m^^teMh/Wk 
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present piiillitiriom wonli! bo distnrhed, anil lOnrcrinlly iiio<lifi..i). hv such 
rhiin!>CB nt linva, rrom tIuid Io lime, Transpired In (Kvilnclng ibc rnrmniinn 
(iT mnoTitntn-rhiiinA, nnil rontlnenM, and brood ominlF (IpprcKsioni. Th!» 
principle mn h« IlliiHtmteil hy exTxiiiincnu. Tlii; Mrtli mn.r be rciUMcntal 
by a miirble or Rtnall balloon rulllnt; In n vocanm. MmlifV Ibc him uf 
tbeM, bowoTcr slijchtly, or odd partlclei of matlcr lo one bembpbcR ot tits 
ethoT, Bnd a partlnl rotation or change or equipoise ii produml, nirnlBg 
flie beaviest diampler townnlj Iho earth. IT this principle hohlH witli ■ 
BibHiIb, It nlll halil with rhe moon, ond with llio earth, and all planetary 
moMes moving lownrd the Krcnt ti-iuml miws. 

"The second dtdunion i«, [hut llie cnnh wiu manr mllcii larger In an Iti 
diauietcti, when oripiDlc life Hrst appeared In Its shallow seas; ami llM 
amfu agmdi of physical causes was illuitmlcd, liy which luve born p(» 
diKcd the profbnnd RDulosknl revoluclona that hare dividnl Ilio arcaura 
ejiofh*. These causes lie En Ihe play of the prlncal and cuntial Ibrco of Um 
planet — Btiroctlon and rcpDliHon — by wbk'h periodic condensaHon aA 
^irpaiuloa am elTcctod (see 'Cvntml RL-hitJolif of llic Sun i ' ~ ' ' 
Amnal qf Scienlific Diumtrj^ 1B'«. p. 3ni); and oil inatoglcal 
KV direet resnlis of the locomotion of the planet la rorky. fmgiUar 
irllh a plasllc nucleax) in nn orbit hnrlnx "idii arrlira of nncqiu) tw 
The Ignooos constitution of the globe, anil its contraction In 
>Df ibe radiation of hail, as first sui^grsiDd br I^ibniti, is sustained; ba$ 
the Idea of slow and in^ilual puckerioE of Ihe sndhce, 
"Cordlcr and modern Keoloi^^ls, is dlscnrdod. The permaoi 
of the nudmi Is produced hy tlic escape or lava and heat from IIsiBRa a*d 
TOli«nic orlflees, nnd by the convcrtiion of buit into mii;{ucll«in Mid ekfr 
tiiclty, durin;: its transmission lliroti;;1i Ihe cmst, thni« originating BM^ 
morpliosls and crystal tiial Ion of prlmidre and sD|wrimpo<i«l lOcka, In IB 
dllThslon and passn^ to the surface. These local proi'ciscf , lo^ltiir wM 
Ibc periodic condensations arising from cosmlcol laws aimuly refontdUk 
produee atmospheric or gaseouH voids between tho nueteos and Iho am- 
dane arch, which present possibilities, or absolnle nccemitiea. aBu lonK 
intervals, for eencnd convulsions of the globe, attended by inddMi MunV- 
inents, or sabsidenccs of vast areas of lis emsi. Thus liavc the mbMeaBA 
greater delineations of surface now olisen'ublc been lirousbl aboui. Wim 
these eatastropbas happen to tliu gloho, tliu law of fcravluiiion, as ftmik- 
mentall; stale<l above, Immediately sways (he ptouet into new jioUr nl*- 
tlons to the platie of the ecliptic, and unlvci^tl muiniloiis of land, M^ 
climate, isotbcrnials, lifb, and of cvurj' other tarreiiciiul and ecojtnphleal 
coodltion, follDur, The facts on which were based tlieM deditctloiM mm 
tmced from small to grcnEcr at icnjnh, and the geological scqtieiicw UnKJ, 
whatever llie processes mny Luve been which cnusnl condensation* of Iha 
nnctcus. Kllnnea, a pit 800 feet deep and nine miles In circumteencc, on 
Ibo slope of Muiilia Roa in Hawaii, Is a geologlral [act of ivniBrkablc liv 
nlAcanoe. Its walls are perpend Icu lor; and Dr. Winslow, In hli pervoiul 
•Kplortikmi, has observed the debris of the roof ptojectlni; In k Uaaof 
ildKca. Oom SO to ISO feet higb, above Ihe sea of lava by which II b^ bMi 
■wallowed up. Thinevnlln, in Icelitnd, graphically d(«rribed of lala Igr 
LonI Duin-rin, la aiiothur remurlcpblo iustauco of eu^nlfmeut; appoanuHO 
nil Indlcailnu a sudden cutnslroplie, — an urcn many miles in rxioni bohif 
pnnlally solimcrtrcd beneath the sea. Varloiw sudden sntaraerttciMlaK of 
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lo, OD the 28lli nf Ociolwr, njii; of the Qimy of Lislion, on NorcnilKr 
1, t7U; and of New HiiilHd, on ihQ IGth of Dix-cnilier, 18U, nnd many 
other wcll-knomi fai'ia or Ihe samo kind on record, — illascnite still more 
hilly Ihi! andiu agnuli of these pliydcnl chnng», and tlcmonatrole the 
cxblcncc of tubterrftiiimn toldt lo r«xlro falling arcHB. From thbi eerlea 
of facU, Dr. Winslow asceadB lo olhem of i;reiiuir magnitude, like Senoca 
Lake, the chiiln of great Norlh American lake*, the German Ocean, Driti&h 
Clinniwl, and Gulf of Mexico, nliore idcntilj of itrata and fossil forms 
olMcrvahle in opposite coaeti and headlands cleorl; show former contlnatiy, 
which ran only have beea destroyed by sndden and more or leu completo 
cni^lftnents of immense areas of surfoctt. The uilstance of intervening 
island), OS of Cuba and Haytl !□ the Gulf of Mexieo. and of Aru between 
Aiulrslia and New Guincn, is oddltiunal evidence of this posiljon, — Ihey 
bearisK the same relation to inrroundins cwosls that the ridge* of debris in 
lliH pit uf Kllanea hold to Eheir farmer conueetinu with the level of the 
iruncntl snrfaco of Ununa Rao. Cunying these observatlonB sEill further, 
St. Pant's in the Indian Ocean, which Dr. Winilow perGonolIy explored, is 
found to tie the vestige of a tunken continent, the extinct cralcr of some 
ancient Culopoxi or Popocatapetl shuttered and split, and opened to the 
Inirurtlon of the sea, by the great catastrophe which TevolullouJicd Itio 
Soutbcra Ilcmiiiphere durlnn a fumior ejioch. The Atoll fbrmalions, ingo- 
nioasiy divined by Darwin to belokco the earlier exlsunee of niountain- 
ratiKBi and chains of craters, not only stroHitlhcn thll conclnsion respeclin); 
a. former contiBent In the Indian Ofcan, as reprosenttid In the Muldlvoi, 
Laradiiea, and other islands; but tlicir prodigious devulupniunt In the 
Paclflc Ocean, with evidences and liiglcnl deductions drown from other 
fteogniphlcal and gooio^oi data, settles the fact relative lo the lull- 
mergience of a continent in that part ef the globe now occupied by Um 
Palyneaian Islands. Sudden changes of so alupendons a character would 
tnoftianiUy alter the HiulpolSG of the globe, anil produce sucii movemcnlB 
of ike ocean as to overwhelm all lauds, and give rise to drift phenomeok 
M eaKosiTC U those which can be tmccd in the hist geoll^col ages. 
^ "TbCM deductions, extended into their astronomical developments, ex- 
pbln Uie unique rehitiou of the tnoon to the earth, the longest diameter of 
the Ibtmer being held suodfastly lo liic planet, while the sun controls the 
etteitial roovemenu of bolh; the various inciinntlonB of the axles of llie 
dlfforont planets to the plane* of theJr icspccllve orbits; and even Iha 
anomalous conditions of Uranus, whose rclrognulc rotation may be readily 
accoonted for when the fact Is rccopiiied tliiit successive revolutions of 
aniflteo tnay have licon so nnmcrons or profound as to conipleiely Invun 
tbe planet from Itc primitive relation to the sun." — Cumm. 

OS THE THEORY OP GLACIEIta. 

II U only within b com parnlively recent period that tbo attention ofi the 
BMleiii MicntISc world ha« been ea|iechilly direeu'd Ki the very intcnMtlng 
■ltd coropllcBleil phenomena of glacier action. Attempt* hod inclMHl Ikcr 
BUd* by curlier obiturvers lo frame Iheorlci by which these pbenomenn 
cMsM bo explained; but funhcr examination pruvcU that ihe hyputlicsna 
lluu proposed were not only insnfflcieni lu acivunl fur. Ihii wcm In miiny 
cuwt luuooslsleni wiib, the results of olMcrvaiion. The more accumlo re- 
■ or ttao last tewfmn Imtd, howwiw, ban iWmM. ^iC&VrtMaL 



S04 



' aCIKNTIPIO DI8C0VKRT. 



(ucccas: end lUc main eredii of alUfQiiis lo lUia result b imqnesilaiMblr 
due lo ProfesBor J. D. Forbes. In the cddibc or sci'eral rarceulvo JoDnKin ' 
to Switzerluiil, extondln^ rrom IStl to IKJI. lio inmltateil a aetim of mtntd* ' 
obscrvatfonB on (ho phcnomcim of irtneicr acilon, tram which he <m M 
leaglh enabted lo dnlxiriiio n ibcory by which ihcw pbcnoncDn mm ad^ 
qnatoly explained. Until very rercotl^, Ptofi»9or PotIms's hiixillKab DKt 
with nil bnt nnivcnal iiK«plaiiTO; bnl cnrly in 1S37 It was controverted kf- 
Froftamr T)-ii<lnl[, whoio objections to it tutvo not been rcmoTnl bjp ib* 
mnlt of observations and oxpetiments made hj him chleRy daring Ihc IvA 
two sammere. Tbo qnestjon beinj* tbna reopened, it bocamc > nialltT of 
Interoat to the pnlilic cenerally to aaecrtotn more exactly; the dirioilg of 
Prufewior Forbt'a'a ilicory, and the crounils on which It rests: anil with 
a view of supplying full information on Ibis sabject, the scatttrod papers of 
Prof. F. have been rollerted and published dnrini; tbo past yralr, by Ucwd. 
Blai'ih, of Kdinbnr);h. Ttio appearance of this book fiimisbcs a ntling o^ 
portnnity for an attempt lo estimate the eontrlbotiont made hy In aMMr 
(o our knowledKQ of ilio laws of c'tt^icr action; for whicb pariMMv li M 
necessary lo stale briefly the opinions whicb, before bis time, wore enteitohMd 
on the mbjoci. 

The most Btrikfnn and oliviotis phenomenon connecicd wiih jrlociers Is 
nnqneitinnnbly their Fontinnoos motion. That they do more, is a fact whirh 
must hare bODO evident to the earliest observers, from the banHt considera- 
tion of the drcumslanccs of the case. A glacier being a stream of Ice. it- 
•Ding from, and serving ns an outlet to, the reservoirs of eiemal snow, •nd 
extending thousands of feet below the line of perpetual tro»t. It It obrlon 
that iM lower extremity mnst Iw ronstnnlly thawing; so that, unleM tbs 
elacicr were as constantly advancing;, its permanent exinenre bdow tha 
snow-line wonlJ be on Imtioseibllily. Slolion, tiierorore, bdati the OM 
necessary condition of lit« existence of a glacier, the first task of th»0»> 
cier theorist was plainly lo lusisn a caoso for this motion. The earllMt 
theory on this eubjecc was (hat known as the Qran'tarion TTifcr];, tatgfOMlif 
proposed by Gmnor, in a work published at Borne in ITiO, but more ffm- 
eraUy associated with the ntuno of Do Sanssnre. iu mo^t illosirloaa oxpk 
dent. According to this theory, the masses of ice which oomprls* lift' 
glacier, sllda l>odily over ihcir rocky bed. urged by ibelr own wclKhl, — tiM 
motion being racUitiited by the melting of Ibe Ice ul Ibc IXMtom gf fla 
glader hy contact with the warmer earth, Tba fatal olticctlon lo Ml 
theory is, thai a sliding motion of this kind, when once comtncoeod, na* 
be accelerated by p-avliy, and the glacier must slide IVom Ita b«l tn aa Bva- 
lancbe. Other Tulid objcclions xre also found in the smuU slope of 
glacicr-bods, and ibelr ncqacni contmcllons and changes of fbnn ''iT^'UPl 
which It would be Impossible that a ricid, unyielding muss of Im cottU te 
lnv«d. The second hypothesis, known as Du Churpcntier's.ortboINIataltgi 
Thtay, ascribes the moving forco lo the well-known expansion which waltf 
undergoec when converted into ice. A gUiciiir is cmvcrsed by InntuntcaUi 
inlnate Assures, which, during summer, ore Hllod with water, dwinic tbt 
daytime; and this water, being froicn durin); the ntc;hi, by ita expuilM 
thmsla forward the whole muss of (he ghlcict in (be direction of lu ttoft, 
'lliu same opinion wiu ndn|i(ed by Agassix, with the raodiflcation tbat 
water lYcexes, not in minute flsenrea In the glncler, but In (lie ra)illlarf 
Ii/ wbfch its (pvnular masses ate imvei^eil. According to this Ihaorn 
morfon Of a glacier matt t*kaiilue to; «n«»&«BX«;^v«Ktei 




•r mill wcnlhcr Ami retarded liyhol; and must eraso aHagcthet in ihe 
irlnlcr; — nit conillCionB wbifh aru tolally at vacinni'a wiili llio now known 
nature or gladcr mollon. Further objections ore. thni In the helKhl of 
■iiranipr, tlioae parts of a glaritT wliich move fasUHi aro never rcduiwl be- 
tuvr the rraeiins-poinl; and tlmt tbu cangvbulon nrotliiwil Itf noi'tumal 
ruiliHitiDn cunnot piualblj extend more than a few iaehes twiuw tha surtiice 
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Surh wa* the state of glacier Ihtories at the timi 
pro^hod Ihe sobject. Ho at Once perceived ibal It 
any eapiaiuitlon of the phcDomona of ulni^far me 
obtiUnlng preeUe nnmcrical data as lo Ihc nature ni 

Anoidln^iy, in tho (ummcr of 1812, lie commencod n seriea of olMcrvationa 
on the Her de Glaee, which were continued, principnlly on llic latna elnt'Icr, 
during the follovlng yeure. by which he wan enabled lo delnnnlne tlie dally, 
iui>l eren Ihe hoariy, motion of Ihe sinner at dUTercnt pnns of iu eourea, us 
well aa that of dllTerent surfncc-polnlH of the same tHirtloil of llie glitcier. 
By meana of similar observations carried on under hla direction by AuKUsM 
llnliiiiit In 18M-3, the mean Hnnttol motion was dotermfiied, lo>;i'ther with 
I lie effect prodaecd on lis velocity by changes of tempemlare. The mult of 
ilicsB obscrruiioni wai tho Mtsblishmeni of the fbltowlns hcu: The 
irloder mores mMfnumuly, ility and night, winter ami aummcrj tbe motion, 
however. Is not tnufirm, lieini; aecclcratHl by heat and relanled by cold. It 
movea with larylnpt vcloeily in different pans of its course, according lo 
viiriutlnns In the slope, -width, and other physical peculiarilics of Its he<l. 
The lea tn ibe eentro moves Ulster than that at Ihe sides, and that at the «nr- 
faee fluMr than that at the liottom ; Ibe variation In velodly rrom the sldei 
to ihe centre Is always gradaul, and [a greater or less according to the acliial 
velodly of the (tlaeler at the time when, and Ihe point where, the obaorva- 
lion iaraade. Sow, ihew are precisely the Inws by which the motionaofany 
TisMiiH Duid (of which a river may I>e taken aa Ibe most fanilliar example} 
are mvomeil: and, arcorfinjE to Prof. Forbes, they con only bo expressed 
by the followin:! Ihmry, to wlilch the name of the FisnHis or Fbatlr T/ifmy 
la ruinmonty given : A ghirler is an Imperfect fluid, or vlaeoas l»dy, which 
Is urgod down slopes of certain Incllnatloa by the mutual preiisure or 1I« 
pans. The ice of which a glacier 1b composed is not perfbciiir coherenl, 
liut ts tntvened In all directions by capillary Ssaarea, which ore always mors 
r>r liB* dinrsed with water, derived ttom Ihc surface-melting of the glacier 
Itself, and of llio snow-Helds by which It la f«l ; and as Ihe fluidity, and coo- 
Bcqucnily the velocity, of the ^cler varies with Ihe amount of water whirb 
jl FOntolns, the relardatlon of its motion In tbe winter, and its accelcnilkm 
In the summer are HiHy accounted for. The lowering of tho anrfnee of (ho 
glB^'ler, which lakes place during the nummer, ariiintt partly from supcrflcial 
melting, partly fVom the attenuation and collnpae of Ihe parts which move 
most rmpidiy, is tepalml during Ihe winter, when the velocity of the wliolo 
gtncterJi diminished, and, Ihe higher regions of Ihe glacier moving relatively 
rsHligr Hum Iho lower, the yielding maas of ice la preesud upwards la n ver> 
Ileal direction. 

The above theory cxpr(«we> <n complMciy all the observed facts of gloder 
motion, th[>t It grndtinltv ririulrrrl nil but universal acccpt.inee, notwithstand- 
ing Ihe stnrillng niilnri- "f ll» np'i'rllon of the phistioity of a ixidy which we 
have always bwn ncf miomcd to regard s« one of \l>e m<y\\iftV'P* <^ Vwiwr 

- - titam,' 
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moilon of a clncicr was that of a Tiscooii fluid, vu never nblo lo n 
kltiurilf to (ho iioIioD or iho viscosity of Ire ; and nc«inllti|£ty, in a 
(Icl1vci«d baroro tlic Royal Iniiiiutloa, In Jaauarr IS37, h« propcxeil antnlw 
theory, hy which the tieruiu motion of Klocien nilchl Iw explained- Th' 
tlicoiy ia based upon & fact announced by Ur. Faraday In 1S%, tlial la 
p<«-ss of Ice at 33° will ft'ocie together when brought Into conuM, ciibi 
with nr wlthOHlprcMure, — a phenomunon which Dr. I1ooK(>r baa name 
"Bogclatlon." By Experiments with btdoII tnnsMw, be ulioweil UiM loa ci 
be moulded by pressure into any eiven form ; and he aasertod that the pla 
Ikitf at ice, whether upon the inrge or small scale, was owing, not 10 t 
Tiseosity, but to fracture nntt reKchttion. 

Without pretending to arliliriLto on a question dispateil by inch emiiMi 
nulhoritiel, we may oiiserve, that we arc not disponed to attach 10 murb In 
porunco tu the difflcnlty based upon tbe bilttlonms of small masws of k 
Tlint ire fs not perfectly ri^ld is shown bj lis frequcnl bending bencoUi tl 
weight of the skater. Other budrea, scarcely Idsb brittle Iban iec, will Ho 
down slopes with precisely the motion of treacle, or any other viscona ttulila 
as is proved by an instance quoted In Professor Farbee's volume, In vbieh 
Stockholm pitch was observed to flow very slowly out of a bairul, wlicn t 

was SDfflcienily hard lobntalt itito fragments under the blow of ah, 

It would seem, therefore, that the propertioB of hardneu and brittlcncas M 
not Ini-ompatible with that of ri^irosl^, or quasi-fluidity. But, aftor al 
dlflbrcnoe between the two theories is only one of doirrcc. If we discard tl 



Prol^ssor Forbe« soenu to pre 
both theories. Both agree in 
to a peculiarly violent strain 
afterwanls repaired when the 
prossurc; hut, according to Fi 
while, aecordinj; 10 Tyndoll, i 



tsserting that, by the subjection of g 
solution of eonllnnity la producod, whidi ij 
lisjoincd surfaces are brought Into eonttet tQ 
rbea, tlie solution of continuity if only |Millalj 
: is complete. Professor Tyndnll may dco] 
the viscosity of Ice, but he will hardly deny its plasticity, since he bu ' ' ~^^ 
(elf Buccceded in moulding it by pressure into a variety of ft 
whether solution of continuity which it undergoes In (ho process 
or complete, Is a circumstance by which the ultimate fact of Its p 
not uffccied. 

Hitherto we hare considered the dllTorent Racier theories with n 
(he one point of glacier motion; there are, tiowovcr, several other phoaoi 
cna connected with glaciers, whose explanation must be included la Ml , 
complete theory on the subject, all of which, ncconilng to Professor Foih« 
ore f\illy acconnied for by his hypoiheels. We have not space to enter Ib|| 
a de(Bil<9d enumcnitlon of these phenomena, the explanation of whldi m 
In mosl coses, be deduced with facility fVom tbe plastic theory; but we ■■ 
dwell briefly upon two points, which appear lo tie closely cuniiected wllh^ 
«tbor. and of which, in one case at least, the Iheoietkal vxplanailon ta a 
lolnly less dear. We allndo to tbe mode In which Racier Ice is ibraied. M 
to tbe poenilar structure which it exhibits. Wo hare already aetn tka) ll 
glachrpropcr issues IVom, and is. in fact, IM by, ihc viui snow-Oold* wU( 
the higher plalenax of the mountains. It Is to these snow-lklds Ik 
n sit^oT firn is B]ipli«l. In the moss of neve a xQi-ccssion of atm 
re and less crystalline snow Is olisen'cd, which Is p;nemlly * 
a BueoessWc fitlU of snow by which it Is A>rmud. 
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nol poM Into pellni-'id ire iritbout being flrst mcllcil niiil (hen rrouii, was 
inrDncd to •iiHbow the conversion lo ibe llqurfuciion nnci iiiiTiacqm>ni roii- 
prlnilon of tha D6ti snow. TIiIa vtew 1> plutnly open lo ilic namo olijtvilon 
Ibiit ill orgeil ajpiiasl Iho dllntallun theory of Ve Charpentior; vix., Thnt 
■hen !■ CTCry reason lo hclieve thnt tho ruld of ihc muat prolon^^eil whiter 
|wiietmt« to a mmpanllvGly RmnJI extent into iho Interior of ilia K'nclei*. 
Aeronlliiifly wc Hnd thnt, in 1810. Pi'uA.'E^or Forlim iihanilan«l iliis opinion, 
anil pxpmnol his heliof tlial tlic snow is converted inio Ins by Intcntc prei- 
tam excrlcd upon it when it is soflcned by the Imminent npproaelj of Iho 
tbnwing ■(»«; " Ibe rery first effect of wiileh I* to nnnlhiiHio tho rinidi of 
Ilie nl^€, the noxl rapid claeifl ration being efTeeled by the kneodtni; and 
workini; of Ihe parts upon one another, l)j the ditTcrenlial mollons which the 
■rnii'flnlil law of glacier procrc<>sioa oci:aslon«, anil wlilcli alau nci-es.'^arily 
tnitei ptan- under intense prcsBure." ProfesRor Tyndoil, wlio vcrilira his 
cDnciu<lon by actnol experiment, bI»o holds that Ihe plicnotncnon Is ennseU 
foioiy by Inteniie preseare; though, of counie, he dues itoi admit to any share 
in It Ihni dilTerenlial motion of partlciea which, Bceordlni; to ProRusor 
Forhn, ronxliutea the glacier a vl»eouii fluid. Wo may, therefore, asinmo 
ii to be etiahllsbnl thnt tho Kiaeiflcntion of tho n^v^ hi cITucied hy prmsuro. 
WoDow come lo the second point, the structure of glncler ice. In all glaciers 
whoae ice Is well ronsolldnlcO, more especinlly In their middle and lower 
[>ortlon<i th<9 ice Is found to be composed of alternate veins or lamlnoi iif 
white, porous, and I>lu4 compact tee. These veins are of very vnryliiR width ; 
they are most distinct In those parti of the glacier which are sulijeeieil to 
the giwtPHt iiresanre. Their direction also Tnrics ronsidombly -, hni tiitj 
■p|icar cencmlly in traTcrte Ihc whole width n( the trlaelrr. in a curve hund- 
inK down from the Ridc« to the centre, and dippiiig furwanl in ihc direction 
or tlM clnrier's morion. This iviwd or Hbtonrd itruelare was first ohsurved 
by H- Guyot, In ISBi hut ihu first to attach to It a IhcorvtIcal sli^iacanw 
mu PrufeasoT Forbes, who noilred It In the Aar glacier in 1611. He ascribe* 
tti Ibnttatton to tho dtRbrcnlial motion of the glaeicr psrtielcs, occasioned 
hy tfcc Mellon of the itlacler on its sides and l>cd, and by the pmuBre of the 
upper regions on ihoH below; the reenli of such motion helug the Mpnni- 
tlM of the Ice Into ■ mullltnde of flssotes, which consiliniG tlin blue iclnn, 
bdnit Bllol tip, not. as lie at firtt believed, by the coni^elaiion of inHlicrcd 
wmtee, bni (Imply by the effects of time and cohesion. Protatot TynilaH, 
OB the other band, conceives tiiai these veins nre the result solely of vx- 
Unal pivKsura <bs opposed lo diffi'reniial motion of panlrlcii)! and he 
tMMtliM IbQjr are always developed In directions perpendlculur to the dl- 
riMkM of pTCunre. Olwervlng that tho veined Ice mny h- generally split in 
tbe dtreclloii of its lamins, he iracrn an analogy between tlie veined stnir- 
tore and ihe lines of eieavairo In ahita; and he proves by experiment thnt 
wax, or any body not strictly homoKoneons In lis atrudtire, may bo cn- 
downl, hy pretLtuiv, wlih Iho properly of cleaving in lines pcr|>ciidii-iiliir to 
Ike dlreellon of the piv«>ure. tie ntrther proves by e<(|kcrlinrnt ihni Ice, 
«1mi sntijecied to prc»ura, ii liquefled In lines perpcndlcalur lo the dlrvitiuu 
Ofprwiiiia. 
KotwhliabuidlnE llie extreme bennty ami incennlty nf rroffuvtr Tt ndnH't 
I cu[mMcof nKnTdhiRtCTWli.TfiWb 
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pcrpendlrnlnr lines of dcaTaco kom, the vtalogy botworn slate and In ti 
perfect; built fBila In the polni ibat in in distlnft laininni an- fbnncd, 
InB in compartiitua ; wlilrh, a« Ikr us vb know, in not thf cna with >lat«> 
Prof. Tyninll's Inat-namtcl exptrrlmcnt woulil seem lo sliotr that lbs Mi 
veins Bn> Ibrtned by lbi^ llqu^Rictlon of tbe Ice In Uaet pcrpcndicQlar 10 tl 
ditvction of pressure. But, In (his CBM, how is the froeiing of this w«i 
eflMcd? Not by the (Ftnlcr's cold, «hlch roald only affi-cl the surAini tu 
by tVfiiDlatlon, to 1«n|; at leant as the lamins of le<! and water are mlgcfu 
to the pressure which «iui-ct (ho liquefaction. And yet parallel Tciiu of Ic*' 
snd WBler are never found in any part of a glacier. The difllcnlly mHl ' 
removed when it ie proved thai pressure will develop In porous In pope 
dlcnhir veins of compact ice, mfftouf prewbui ligu^factim. — Xi(. QaaMe. 
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At the meetlnE of the A. A. for IhePromollon of Scicnw, IS.i(), Mr. C H.' 
Iliu-licoek, of Amherst, presented a com muni cation on (be idxno *ii);fec^ 
wlilch embodied In Itself the results of investf|catroiis nudertokcn under tbi 
direction of Prolbesor Edward Hitchcock, upon tbe monntwn) « 
Connectleul River, In MassocbusvllH and Vermont. The follow^nir, ■ 
to Ur. H., ore lbs chief dlstbictloos between tbe marki of the onlltnuT di 
and the maifes of (glaciers : 

t. Glnderstrlic differ often widely in direction from drift strim. Tbe dflllf 
itrift may be referred to ibrec general dirceilonii, — to tbe aontb, lo (I "" 
(□aihtittsi, and to the souihwoft, — while the glacier dlreccioiu are excM 
Itigly vnrloui, BOiDelimea eolucidlng with, and often crossing those itti by 
tlio drift. 

2. GIneier »tri« ocenr only In valleys radiating oniwardly from Hie a 
of mountains, or In valleys trlliutnry to a main volley, in whirh Vtt 
principal giacicr.wbilc the driftstrla! overtop li 
In Talleys, cross them o'jllquely. 

a. Gloeler strim descend from h[);lier to loner levels, except 4 
spolB, where they tnny be borlzoutol. Drin slrliB a 
niunnlnins hundreds of feet. 

4. Drift Is spread promlacoously over the surface, and the b 
ftrrmi deal rounded. The detritus of Kioclen more or less blacks ap Ibe T*l<fl 
leys, and the Oai^cnts are fVcqueutly quite aiiijular. Tliuse. hinrevcr, wtV 
In part covered with other materials, which bave dcsconiled trom th« B 
uins, 

Mr. t 
In the west port of Hunco 

nmmences to run, and wKliln half a mile of tbe crest of tlie Gre«n Mm 
lulns. Hera several ledi:es of imcl»sold rocks bare two b< 
tlietn, — the one running south .W cost, the other set pointlDB weal 30* M 
down the valley. The K'^eler set are the most prominent; and tlMJ CI 
tliB drift set at an anj-le of TO', Tlie force by which Ihe (Irsi «« WM p 
dui-cd was np-lifll, towanls Ihe trot of Ihe monntain. wliich. a few B " 

flria. Tbe forec producing the second, or glacial set, 
dlreeann of the riyer. 
IT* Bntl trarcaof anothftT?Jo.rleT.'pii»B\*^' 
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coc'k. On reaching llie cleared Innd. [Iicre arc sirin? In tlio botlnm or the 
THllejr, pointing norlli TO' oast, the agent of erosion twing directed down llio 
valley. In three places, atio, beTore reaching the main branch or While 
BITOT, ore found twctttnnliitions of detritus, stretching acrosn a considerable 
part or the valley, in the same manner as ancient lermlnnl momiacs Ble 
found in tlie valley* of the Alps, Thcs« have been somewhat moflified by 
the lahiFquent action or water upon the suHlice. 

Al Uancock the valley mrets the valley of White River at right angles ; lliu 
ftriai also are at rijcht anglea, for another glacier descended the valley of 
While Bivcr; and, lihc modem glaciera, these ancient ones united tbcir forces' 
at the Juni-tlon. and tniTcllod the larger valley tosctbcr, Iwading, lu their 
<-«urM, to oil (be filnuositlea of the river, ai the alrim curiously and dearly 

Mr. H. had esomlned but one of the tributaries below, hut there found {at 
Rochester} the clear evldenees that a glacier came down lu valley la meet the 
main one, which Krtninales near Slockbridge, whore an Immense terminal 
inoraino crossca the valley. The total Icryjth of thin [(lacier, so fur ns invcsli- 
eulnl, is eighteen miles, and each of the tributaries examined was about Ibnr 
miles. The «lope. In all, wan gradual and aiuform. 

A. less striking cuamplc of tlie traces of glacial action Is foand upon tho 
Otta Queecbee, above Woodstock. Several miles ftirthcr west. Just east of 
Bridgewater, Is a more decided exnmplc. Still others may lie found oo 
Uccrficid River, nitming np to Searsburg, and at the Hoosac tunnel; at 
Wlndbam. on the head waters of Saxion's River; at Mount Holly, runninK 
nearly east and west, on Black River: at Tinmonlh. on Fumaee Brook; and 
Bl lluntingioa. Probably ibe Green- Mounlniu Range was once covered with 
pladen, on both aides, either before or aHer the drift period proper; for, In 
all those cases, awny fVom the valleys, the drift stria were found In ttbun- 
dance. pursuing a conrSB diagonally to, or at right angles with, the conno of 
the glaciers. If, as is probable, the ^aclers existed before tho drift, it would 
not be Bltango to find that occasionally tho traces of their exlstenco hod dis- 
■pponred, because the icebergs, etc., would wear away the strix. The lunc- 
refsibility of their localities, and the decomposing character of the White 
Haanlnin rocks, made it less probable that glaeier-morks woidd there be 
fonnd. Still, research might very likely discover their traces. 



In ft nolo in thOilmrn'oiB JbamaJo/Scimeefbr Jannary, ISJS. I have ven- 
tnreil to put forward some Hpoculutlons npon the chemistry of a cooling 
globe, HUi'b as ibe igneoiu theory supposes our earth to have <)een at an early 
l>erio<I. Considering only the crust with wbicli geology tnakca us acquainted, 
and the liqnid and gaseous elements which now surround it, 1 have endear- 
ored to show that we may attain to sotno Idea of the chemical conditions of 
the cooling mass, by conceiving these materials to again react upon each 
other under tho influence of an Intense heat. Tho qnarti, which is present 
in snch n great proportion In many rocks, would decompose tho carbanole* 
and sulphalcB, and, aided by the presence of woter, the chiorideSj both of Iha 
rocky strain and tlie sea, while tho organic mattoni and The rnssll ewlion 
would lie humed by Iho atmospheric oxygen. From these rcSetlon) wouU 
M»«H* ItoeJ suit of (iltcatw ot tin 
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; wfiili' (ill ibe corhnn, snlphar. anil chlorine, In the fWm of acid pua, 
mixed wiiti wntci'.v vtipur, luorc, and a probHl>lo exeeaa of oxji^cn. wonld 
form an cxccolliigly dciwi Mmwphere. When rlut coolliiic (Mnnbtoit dcmi- 
(lRn**l1on, an ndd rain would fall upon ibehcniadrnAt of ibcwinh.dcmm. 
IHMing the «[|lrHta*. anil Kivlai; rise lo chlorides Hnd xnlplintnt of Uic *arinaa 
liuaoi, wlillc the BCpamiud eilica would probably take the fonn of crymdllOA 

In the next Eta^, the portions of ili« primiiivo cmst not coTnril br tlte 
owan, undenra a diHtunpaaitiaa under tlie inllucncc ol' tho 
^hei« chanml wiili carbonic acid, and ilie (Udspatliic lUlcatei are Mn«MnC 
InlDClaj-a wilb separation of an alkolinD silicnM, whkll, decompoBCil bf tiM 
carbonic add, llnds lu way to tbc >ea in ibe form «f aUcallna Ursriwn- 
ato, when!, huring flrBl precipHuccd any dijfolvHl gesqnioxiiles, 
tbo dlasotvod lime-Milis into blcarinnalo, wliirh. pnt^piiaiod cbemiealtj, w 

, jepnjTtted by orgiinic agencies, glvcB rine to llnienonee. the rfaloride of 

I tium being at the BumD limo rcplneed by cnmmonwli. Tbc ««[uimtion ftms 
water of the orean, of gyjisam otiil scu-mIt, and of tlic talti of potm-h, 

I iy the agency of marine plunts, and by the ItinnMloiu of glaoonilM, in 

Y tunaldenitiona forciirn to onr presonl study. 

In iMt way we obuln a notion of tbe pnH««»i«s by wbji-h, IVom a prlmi- 

j-'t^refOEeil mas*, may Iw ^ncmtcd ihc sUIlIous, cak'arcons, and ari-UIaraiM 

I ' TDcha wblrh mak« up tbo trranter port of the earth's cnmi, and we aho un- 
derstand the Bonrtw of ilie sails of ihe opcon. But Iho qnesilon 
wbothor thU prImllWe crystalline rock, whk-h prolwlily appronrhcd miSoleitia 
In if! cumpoiltlon. Is now anywlivre risible upon Ibe earth'*) cnrCaoe. b ir 
eorbUn that Iha oldest known rooks are BCniiiHe<1 deposits of llmeMonr, riayi, 
and sands, itcncrally In a bl|;hly altered nmdUion; litii thac, as well HnHMV- 
ttcent strata, nre penermtod by (urions Injected rockn, ni-h on ^nintMa, 
trachytos, syonltos, parphyrli^, dotctftes, pliooolltos, etir, Tbcse «tta, la 
their tnodo of occnrrenco, not lea* ifasn tlielr composition, «u many Knd» 
gles with the lavas of modctti TOlmnocs, thai tbcy ore also unlvemaUy n^ 
poied 10 bo of Igneous origin, and to owe their peciillDriilci to alow eMBtg 
under prcssnre. This conclusion bclns ndmlCK'd. vre proceed to inqtdnfeBo 
tb« tODiTos of Ibcso liquid DiDsaes, wlildi, Trom tlie earilwt known malog^ 
enl period up to the prcecnc day. have been from tlnio lo time qjMMd fl«a 
below. They are generally rcjanleil ni evidences, boih of iJie IxncMti 
fosion of the Interior of our plnnct. nnil of a direct commitnlratlou bctwns 
Ihe snrfitec and tbe llnid nnelens, which Is supposed to be the soucreoT lli* 
Tsrlous ijccicd rocks. _ 

TliesD intru^ire masses, however, offhr veiy irreat diversities In Ibeir lato- 
jioslrion, fVom the iilglily Bilicloui and Itidniiatlilc gniiliee, enritw, 
chyles. In whioh " 

and in which poiaih is ibc predominant nlkoll, to those denser bortc nAt, 
dolorlte, diorlte, hyperiie, melnpliyre, cnphollde, trap, and basalt: fti ihfuv 
Bme, mai^nesbi, and litin-oKlde are abnndanti nnd »odn iirrvnll* over the pnt- 

• ash. To aecODnl for thesa dllTareniia in tbe coniposltlon of itic iri,lc<in] iw'ks 
Phillips, and nfier lilm Duroiher, suppose the mtctior fluid inaM lo h'jre trim 
rated Into a denier sirnium W'.lho bosle sllicnicf, npon wbii h a ll,Jticr *nl 
more slllriiiUK |>onlon floiitu, like oil npon water: nnd Ibiit the<e two DqaMifc 
ocruslonuilT iDorc or loss moiliOeit l>y a pnnlnl i-pnitalliiailon mid eOqnBtllK 
or by a rvfUsion, Kivc ttsc to the v^ncl^nl varieties of slliriooa and 
TOcka. while from iha nlaaSuB^ ftw w wwst^^JWfc-i 
fcjUate rocks are A 
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n unalogoiis view was BngK'^!ti'il bj- Bnnscn, in hifl researches on Ilio vol- 
canic RKks of Icvlanil. unci cxlemlcil by Strcn;; lo tlmllur rocks in llungnry 
■nil Armenia. These In vtsllgn tors SD|tpo«e a trnchyiic and a pTroxcnlc miii^- 
IMB of constant coinposllion, rcpresenUnx respectivel.v Itio two ptat dlTlFlons 
oTrDckii which we have Just ilist[n{;iiigbed ; and bavo anaeaTor»l Co eolcnlalD, 
ttoxa the amoQDC of silica In an; InlcnnGdiate rnricly, the proportions In 
which these componnds mast have l>cen inint^Ieil to pnKlni% Jl, aud. conao- 
■lucntly Iha proportiaas or alamina, lime, ma^esia. Iron-axidu, and nlkoiics 
which sach a rock may be expected to conloin. But the amounts tliiu ral- 
colalMl, as may be seen IVom Dr. Strcng's results, do not always correspond 
with the results of analysis. Besides, there ore varioiies or Ininisire roeks, 
saeli an fha pbonolites, which are lii;;lily basic, and yet contain but very 
tiaall qannlitlcs of lime, mngnosla, and Iron oxide, being essEatlally silicatei 
uf nlumliia and ailulics In part hydmKd. 

We may hero remarlc, that many of tlie so-cnilod Igncons rocks ate often 
ot UDdoubtcd sedimentary ori(;ia. It will scarcely be questioned that this Is 
trao or many granites, and il is certain tbal all tliD feidspnthic rocks coming 
under tUe catcgoiics of hyporite, labradoritc, cuphotide, dlortte, amphlboiite, 
witich make such so iarfie a part of the Lauienlian system in North Amer- 
ica, are of sedimentary origin. They are here interatraliflod wiih iimo- 
stonos, rt<ilomitc«, serpentines, ciystalilne schists and tjunrtiites, which aro 
olten con;£loineratB. The same thing Is tme of similar rddspathic rocks in 
IhB alleriMl Silurian strata of the Green Uonniains. ThcM mctnmorpliic 
strata ha«o been exposed to conditions which luire rendered some or Ihctn 
quasi-fluid or plastic. Thus, fbr example, crystalline ilmcstoae may Ihj seen 
in positions which have led many observers to rcfnird IE as Intrusive rock, 
although its general mode of orrurrcuce leaves ni> doubt as to its letUmenl-' 
uj orl^u. We And in the Laarcatian systeoi that tbe limestoDcs somiy- 
timcB envelop the broken and conlonod Oagments or tho t>eds of qunrtiKa, 
wllh which Ib«yaic often Intersimtificd, and pcnetmto like a vorliabla trap 
into flssurus in the qnartzlto and gneiss. A rock or scdioientary origin may 
then assume the coadilioas or a so-caltcd igneous rock, and who shall say 
thai any or the intrusive p?anites, dolerltes, enpholides, and serpentines, 
have an origin dittiun from tho metamorphic strata of the samo kind, 
whlctl make np such vast portions or the older stratified fonnation? To 
suppose that each or these scdimBatary rocks bna also Its ropresculallia 
among the Ejoetod products or the central fire, seems a hypothesis not only 
nil necessary, but, when we mnsldcr their varying composition, untenablli. 

Wo are next led lo coiuiider tho natnxe of tho agenclea which have pro- 
docod this plastic condition in various ctystalUiie rocks. Certain facts, such 
■s the presence of graphite In contact with carboaoic of limu, and oxide of 
Imn, nut Idbb than the presence of oikalifcrons silicates, like (he feldspars IQ 
crystoiilnc limestones, forbid as lo admit the ordinary notion of tho Inter- 
veniloQ of on intense heat, such si would produce an Igneous fnilon, and 
huul u* to consider the view first put forward by Poulett Scrape, and since 
ably advocated by Schecicr and by Kllc dc Beaumont, of the Interrentlon of 
water Bided by Ore. which they suppose may communicjite a plasiidty to 
recks, at a tempcratare fnr below ihut required Rir their igneous fhslon. 
Tbu prcsoncB of water In the lavas of modern voicnnocs led llf. Scrope to 
speculate upon the efrcct which a small ponioo of this element mlicbt exort, 
Bl an elevated tompemiuro and under pressure, In Riving liquidity to mMsot 
«f ' Mik, Aid be wMiKlad liita kli» Ama gcDpR ■ttican\a iwika \n V**ii>"'^ 
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Srheorer, in hia inquiry into tho origin of gmnfle, luw appcateil t» Ibe Prt- 
Senee aironli:d us by Ibc Btmctnrn ot thit rack, that Ibo more nifitoln Rll^ 
epon anil mica nyetallisicl before the Dlmoit Inniilble qanm. Ue aim 
points lo (Le existence in gnnln of wlial he hns called pyrognoi 
bIs, sDth na olisnltc and Kadolinite, wbicb, when hcalod to low it 
der^ a pe«nliiir end pcTmaaent molecnlnr dian)^, aocomponlcid hf n 
angiDcnutlon In density, uni o eiian^ in cbcmienl properties, — n phenMO' 
enon romploiely anoioijons to tliat offered by tltanle nt^id nnd irhrainii; oi 
Jn their chan^ by Ifmiciaa from a Kiiabie to sn iinulublo ronilillon. TteM* 
bcu Kom to exclude ihe Idea ot an Igneous faeton, nnd point to Mme other 
cnuM of liqaidliy. Tho pirtenco of UBtrolilo, as an Iniopral part or ilie ciN 
con-Eyenltes of Norway, nnd of talc and chloi^to, and other hydroa* : 
eraJsiniDBny Knuiitea, Bhowa ibat waternas not eicliid«a from tfaeorlgfaal 
granitic paste. 

Scbecrer appeals to Ibo influence of imall portiODs of carbon titd *alpbar 
In greatly redncing the ftiHlnm-poini of Iron, llo alludes lo iho experimenV 
of Schaflinutl and Wiililer, whirh tihov that qnnrti and opopbyllte itiay M 
dlssoivcd by heated water under pressnra and ivciTStalllzud on cooling, ttl 
roealla Ibo nqucous fusion of many hydrolcd sslts, nnd fliially angs^<a ib«t 
tbo preaetico of a smuil amount of water, gierbaps Are or ten per ccni., n 
•uffice at a lemperaturo which may approach that of ndncss, to K<tV t 
graailie mau a iiqnidiiy, partaking at once of the cbaroctcn of an i|nu) 
and an aqueous IHision. 

Thia ingenious hypotheBis. sn stained by Scheerer in hi* discanlOB « 
Dnnieher. is HlrunHij conSnuod by tho late experiments of DanbnSe. M 
fl>und that cnmmon eioss, a Blliente of lime nnd nlknli, when oxpowd to 
' temperaiure of 400' C, In presence of Its own volume of water, nrelkd sp 
and was trunsfoniLcd Into an aincrc^e of orystols of wullastonltCi 0» li~ ~ 
vlth Ibo Dxcesa of silica aepamtiug, and a {treat port of Ihe latwr a 
lldng in ibe form of qaartz. IVhcn Ihe elian contained oxMc of lnM,d 
woliaalonitB was replaced by crystals of diopiilde. Obsidian, In tbo M 
manner, yielded erjBlals of feldspar, und wiis couvortoil liito a man Ufall 
trachyto. In tbeso cxperlmcuts upon vltroons alballlieroas raatten, IM 
process of nature in tbc metamorphosis of scdlmenis la r«voised; liiitl]w> 
bnh fbnnd still further thul kaolin, witen mposod to a heat of 400* C. li 
Ibe presence of a solablo alkaline silicate, is converted into ciystaUlaB Mfr 
■par, while the exeeiis of alllca aeporntes In the form of qnorti. He Al 
nararal rclii>)»r and diopsido to be extremely stable In the pTT«eoi« of b>> 
kallno lolutlonB. These lieantll^il residts were commnnicatcd to the Frewl 
Acndemy of Sciencca In November, 1857, and cniiblo ns lo n 
part which water may play in Biving origin lo tryBlnlllno minerals la IWM 
and Inirusivo rocka. The swelling up of the ^osa also showa tbu w 
gives a mobility to the particles of Ihi glass at a lempenitaro for b«low thM 
Of its igncouj Disitin. 

t hod already sbown, In tbo report of Ihe Geolo|(ieal Survey of Canada Uf 
ISJfl, p. 479, Ibat the reaction between aikolino sllicaies and tho o 
of lime, magnesia and iron, atu temperature of llKf C, gives riaot 
of these bases, and enables ne to explain Iheir pirolnclion from a mizwr* rf 
t-Arbonntes and qoorui, In Ibo presenro of a solnlion of alkaiini 
t there also >ui;i.'c-''iod thai tbo sillcaiea of alumina in seillmeituiT roeU; 
171^ combine with alkaline Biticnics to Ibrm feldspars ami mica, and iImIK 
wmUiwfoadbta lo«i7itiUiMtiiM«wiuiEMiatt<m.hM«dlMllD9M' ' 
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in tekled inbe*. lo Ilita va; I explained ibe or^nmmcf o( tbnc tilienKa In 
■Itpmi fosslllhimiis «tnit>. Hj tMOJixtun* uu duw confinnnl by ilic cx- 
^rinfcnu of Daabree, which rarve to complett! ibe doiuoiisttaiiun of tnr 
ibcory Df the aonnol uieMmarpbum of (edimeouu'; rockt b; Iba intorposl- 
tlun of b«l«d klkolinc lolatloni. 

But lo nsroni to Ihe qaestion of inlnuiTe rocks: Calralniiom bated <id 
the [Dcreuing tempeialure of tbc earth's cnut la we descend, lead lo tbd 
belief that at a depth of iwcntr-Svc mile« the heat miut be sofflcienl fitr 
ihoimiHiiu fiuhjn of buuJt. The recsni observations of Hopkins, however, 
show that the nielciai:- points of various tiodles, such as wax, sulphur, and 
rpfin, are gieaitif and procnssively isisoil by pressure; so Uinl from aaalogy 
we may coadado that the iDterlor portion! of the eajth ani, althouj^h ig- 
nited, soHd IVum groat pivasuro. This caacloslon accords with the iDiuh- 
cniailcal deductions of Mr. Hopkins, who, fram the prccessloii vt the 
oqulnoxoa, ndcnUles tho solid crust of Iha earth 10 hare a llilckness of 830 
or lOOO mileH. Similar invc«(l|ratlona by Hr. Hennessey, huwovcr, assiifn 
eOO niilcs as Ibe tnasiinain Ihicknest of the cmat. The roKion of liquid flra 
bclB); tboB removed bo far fVom the earth's Eurfucc. Mr. HapklDS tngKOSU 
tbe existence of lakes, or limited basins of molten mutter, whlcli serve to 
feod Iho volcanoi. 

Now the mode of formation of the primitive molten crust of the eanh, 
woald natamlly exclnde all mnibined or iiilcrminglvd water, wlillc nil the 
sedimentary rocks are necessarily permonteil by this liquid, and cotlsc- 
qtwntl)' in a condition lo be teudcred scml-iluid by the npiilicnllon of heat, 
as supposed in the theory of Scrope and Scheerer. If now we admit that 
all Igneous rocks, ancient plntonic masses, as well as modem lavas, have 
their oritcln in the liquefaction of sodlmeutory gmta, wo at oneo exptaia 
ibe divenities in their composition. We can also imderstand whj' the pro- 
ducts of TolcaooBi in diSenml regions are so uollko, and why the lavas of 
the same volcano vary at dilTcrent periods. Wo find an explanation of the 
water and carbonic acid which am such conslont accompaniments of vol- 
canic action, as well as Ihe hydroclilorie acid, sulphuretted hydrogen, and 
snlphoric acid, which are so abundantly evolved by certain volcanoes. The 
reiictloa belwecu silica and carbonated mu&l give rise to carbonic acid, and 
thi! decomposition of sca^salt in suiiferous strata by silica in ttie presence of 
water, will ){EnerajQ hydrochloric add, while erP<utn In the same way will 
evolve lu sulphur In Ihe form of suiphurons acid mixed with oxygen. The 
presence of fossil plants in the melting strata would generate cnrburetced 
b}'droj;(cn gases, whose reducing selion woulii convert the sulphurous acid 
inio sulphuretted hydrogen ; or the reducing agency of the cotbonnccuos 
matters might give rise to sulphurot of calcium, which would bo in its turn 
decomposed by carbonic add or olberwisc. The Intervention of curbolio- 
cvou* matters in voicanlc phenomena Is indicated by the recent Invcsti- 
mtions of Dcville, who has found carbuiettcd hydro;i;cn in tho gaarons 
omnnallons of Ibe region of Etna and Ibo Ingoons of Tuscany. Tho am- 
monia and Ibe nitrogen of volcanoes aro also in man; coses probably Jivlrod 
ftom organic matters In tho slrnto decomposed by suhlcminean heal. Th» 
carburclted hydrogen and bitumen evolved from mud vdIisiiidos, Ilka those 
of the Crimea and of Bukou, and the carboniied remains of plnnls In lh> 
moyit of Quilii, and In the volcnnlc matters of the Island of Ai>c«us1on, not 
lou than Iho infuEorial remains found li.v KhrcniwrR In the ejected m 
)t Toiconoes, all go to show that rossliircreai MdiinoQtA «R3K 
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i-anic phpnoracnn, U I* W Sir John F. W. Uersrhd 
nir nil I nm >wim, Ihe flrat giiKKeetlon* of Uie tbeoc? u 
H'tilrli I have lien; brought rorvunl. In K letter U> Hi 
Cliarlei Lrell, dated FiliruiuT 'JO, IStfi, be molniflina Ibu "lib the accomi 
lotiun of Mdimciit Iho isolhennal lines In tha uirtli'i crasl mas! ri*c. iu llii 
> tinrtcd deep vnoui;h irlll be raystslllied sod iDi!liim(irpli(Med, Bd 
ntnolly be raised, wllli tlicir Ineludcd water, to the mclling-fiaiDt. Tlii 
win give rJK (o eToluliaQB or gnMV and rapon, eonhquuku, Tolcunlc a 
jAtniont. elc, oil or whltli rcsalts mast, nccarding to known litm, follow 
(him the taa of aliiKb cenlrHl icmporatDrc: nbilo ftnm tlic mechanic*! 
gnliversioD of Ihe equilibrium of pressure, foilowlng upon the mnufcr tt 
Bcdimcnu, while Ihu yieldini; aurfacc reposes upon a mn» of tnatlcr, panlr 
liquid and parti; solid, vre may explain the pbcnomona of bIufbUou uski 
■nl)sldence. Snch Is a snmmarr of i1i« views pal formird mors llian twcul)' 
foan since by (his emiuenl pliliosophcr. which, al;hou(;li they haTo pawet' 
almost unnotli^d by geoioglsis, seem to mo to furnish a ilmplo and ci>mpi» 
hcnslve explnnation of several of the most dilBcull problems of cli«Dit«|i 
and dynamtciJ geology. 

To sum np In a few words the views hero advanced. We eoDcrlTe lliak 
Iho eoith's solid cmsl of anhydrous nnd primitive igneous rork is mt^ 
when deeply concealed beneath Its own rolnt, which fonn. a y^eal masa of 
iedlmentnry stmla pcrmcnlcU by water. As heat from beneath InvadM 
tbese sediments, it produces In them thni change which conslimus oonnil 
metamorphlam. These rocks at a eutRcient depth arv neccssailiy la 
of Itpieo-aqaeooB fusion, and then In Ilia event of ftnctarc of 
strata, may rise among them, taking Ihe form of crnpllTO rock*. WIUM 
the nature of the cedlments Is snch as to izencrato great amountl of 
Buida by their fusion, earthquakes and volcanic emplloni may result, mat 
thoie, other thinirs being erjual, wUl bo moat likely to occur under Ihe mOM 
nouht formations. —Proc. Canadian ImtiluU. 

OS SOME POIKTS IN CHEUICAL GEOLOGY. 

The follnwing pnper " Oa the Theory of the Tmnsformation of BaA 
mentory Deposits Into Crystalline Itock^," ha< iHvn fommnnlcalMl to tM 
London Gcologicnl Soclely, by Mr. T. Storry Hnnt, F. R. 8., of the 
GeoIoKltnl CommlielDn, and is ii>prlnt(<d tram tho Joamal of Ihe ( 
Bortely, November, 183Q, pp. 468—196. As elucidating many obsra™ 
In chemical ideology. It will bo rend with Interest. — Editor. 

In connldcrlng this process, we must commence by distln)rol>lila|; tMr 
tween tho local melamorphlsm which sometimes appears in the Tlrfailf oC 
traps and granites, and that normal melamorphlsm which esteiub orrt 
vide areas, and is apparently unconnected with tho pruenee of lutrwlM 
rocks. In the former case, however, we Had that Iho metamorptiMlBf 
influence of Intrusive rocka Is by no means constant, showing thai iheb 
hoat Is not the lolo agent in alteration, while In tho latter com dlttBro* 
Btrala are often found affected In vbtt different degrees; go that toatUttnvt' 
l>cds bnt little altered are tomctlmee found beneath crystalline icbbtai M 
even inierralaied with them. 

pt admit that the aiteralion of tho seilimcnlary rocks hfti lieeii 

etIMed lijr n great elovntlon of lemperalnrc, appronchlnc, as many hat 

' uof lixnooni tntton', TntTir TItiI nrri'll'Tifl Tiilm.tiili 
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m ofsrnphi'i", l>o(h in riyiUnllinn liinpatonii nnd in bpils or mOCTetic iron- 
; anil it Ea wtll known dim iIicm Bubsiani'cs, anil vvirii lli« vapor at 
r, oxiilhtv ernphlie at k red liunt, wlih formailon of cnrhonlc add or 
',e oxide, I liuTC, bowevor, Hbotrn lliut solullunH of Blltulliie csr- 
I, In jiTcH;nco of allica and oanhy carboBitiuK, iluwl; ^ro rLw to 
■lllmtcs, with dii!cnf(aj{omefii of carbonic nciil, even at a icmpenttnro ol' 
213 Fahr., — tho ■Iksll being roavorted into a 6i1[calc, whieb In Iben dcconi- 
poHed hj ihe sanlir carbonate, regcncmtlni: tbe alkaline sail, which ■crvoi 
M an Inlcrmodlnin bolweon tbe *illoa and iIiq cortliy ba?e. I liaro ihus 
ciidcBTorcd 10 explain iliu produrlion of tho varlond silimtos of llmo, mah'- 
nola, and oxide of iron, no abundant in crj-aullino rocki, and nllh [lie 
inlcrvenllon of the ar^Illuceons elonipnt, (he Ibrmslion of i^lilorltc, enmet, 
and qildolc* I CDlled atlenlion to Ihe coDttanl prcdEncc of (moll ponluni 
of alliallM in insoluble vomblnation In Ibeso Bllloates, both natural and 
■rtiflrliil — u hct whirh bad alieodf led Kuhlmanii to concliule that alka- 
tine ■ilintlM hare playeit an importanl part in tbe fbrmalion of many mt»- 
crab; and [ aa^estcdt that, by cotahininc with elkulleB, duya ml^ht 
yiold Atdipars and micas, which arc constantly nswcialcd in nalare with 
lh« nillraica above mentioned. Tbis >ii);gc«tion hai since been veriAed by 
Daulin!c, who haa luccecdcd In proilucinK fclilspor by bcatlni; togellier for 
rome wcclts, to taiP C; mislarcs of kaolin aiid alkaline sUicates in Ihe 
jinaciir* of water. 

The prohlum of tlio gonorailon from the sands, cloya, and onrlby car- 
bonates of •edlmentary deposit)', of the vartoos aillcioui minenilB wlileh 
make up the cryitBllliio ruckt, may now bo rssanled as solved ; and we And 
the ■iccnl of lh« process, in waters huldinfr in solutlan aikolino cariunalna 
and (ilicata, ading upon the bouied strata. These alkaline salts arc con- 
fUtnUj' produced by the slow docom position of fehlapathic sediments, and 
■ra met with alike in the initcrs of tbe uoBllered Silurian schists of Canada, 
and of tbe secondary strata of tbe basins of London and P.vis. In the 
ptirar limestones, bowercr, the fcldspathlc or atkallfcrons elements arc 
waittinitl and these strata often contaiu soluble salts of time or moeneslik 
Those would Doutroiize the alkaline salts, which, indltratlng from ai|jaccnt 
«mia, lulsht otticrwise efTccc the transformation of the foreign motlsis 
present bi tbe limestones into ctyslAilIno sJUcatos. By a similar proct«s 
tinse calcaivona or magneiilan salts, penetrating; the odjolnint; sirutn, would 
talani or prevent tlie alteration of the latter. These coiuldcnltlons nlll 
Mrre to explain itio anomalicfi presented by tbe coinparaiivcly niuilt«red 
ceiuliliou of tome portions of tho sirnta in mctaiuui]ibic rejfious.t 
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II, As llic hlfllury of Iho (rryBtaltlue rocks bi^romci bctlcr knc 
llial innny wlik-h «cro fonuBriy rcfpinleU as exdasivclf iif i>tulunle orl^li 
are aho rcprraeDtcd smonf nlieml scdlmcntoiT nmw. CryiDtlllne •(!;»» 
gnics or quHru nnil fi'ldspnr vrith mlm otlur Inuulcioni frvm n 
through gnoiBB, to srnitffloil KiinltM, while the pynxcnlc anil b 
rorks of tho sllcml Silarfnn itntta of Canada paa, by admixiiucl «t' 
anorlbic nrlJipiLrs, Into atnitlfled iDorlm and greenstones. In like m 
tli<> Inlentracineil sarpcnUncs of these ropoos are nndonblcdl}- inilltlmoni' 
rocks, rcsaltlnft Trom (he alteration or sillco-magnpsian acdlmcnti, altlionA 
the atdiuilc of tho oorpcntlncs in many ranniriei bai rauwd tbeni lo «' 
Tanked, with Kranllca and iraps, as Intruslre rork*. Even t 
Umm'tones of the Laurent[an aerlee, holding gmpblle and i 
occmikiDally foand enveloping broken beds of qnartilte, or ii^jedeil amoi^ 
the fisaurts In udjaeenl eltlcloua atraia. From gitnilar facts, obscrren Is 
□Ibnr refTJotui have been led lo assign a plntonic origin id certain cryslallint 
limestones. We are Ibus bron-ibt la the eonElDiioa. 
rocks, Burli as gmnlic, dlorlce, dolcrile, serpentine, and limeslono, tnaj^ 
nnder certain condiiions, appear as IntmalTe rocks. The posiy o 
fluid stale whicli the^ roeks must hare assumed at tlie lips of tiielr dip 
placement, is illnBtrnted hy the observations of Danlirfe upon the m 
up of glass and obsidian, and the deTelopment of crpstnts in their maM^ 
under tbo action of bcrtcd water. Indicating a considerable degree of m 
ity among the particles. The theory of igueo-nqueoui faalon applM iA 
gnnllcs by Poulelt Scrope, (nd Sebeercr, and supported by Elie de Beaa< 
taont, and by the late microscopic obserrations of Sorby, abonld e " 
be extended to other intrasive rocks ; tor ve regard the latier aa bdng H 
oil roses allered and displaced sediments. 

III. The slllco-alumlnoua rocks of plntonic and volcanic origin are n 
mlly divided Into two great groups. The one is represented by the graalM 
trochyles, and olisldlans, and is distinguished by containing an exmi 
sUlea, a, predominance of potash, and only smair portions of aoda. It 
mognoala, and oxide of iron. In tbo other group silica la less abmidl 
and ailicntes of lime, magnesia, and iron predominate, logelbtr * 
nnonblc Ibldapara, eonlaining soda, and hnt little potash. To acrasstM 
the exbience of these two types of plutonlc rocks, Prof. J. Pbllllpi anppoH 
the fluid mass l>enealh the' earth's crust to have spontoDeous' 
Inio a lighter, sniclous, and lees faslble layer, ovoi^ylnK a straloni of A 
basic alliciiica. In this way he explains the origin of the supposed gi 
aabstratum, of the oxistence of which, however, the study of the o 
rocks Biforda no evidence. From these two layots, occasionally i 
by admixtures, and by partial aeparaUon by cryslalUxalloD and ellqu 
Prof. Phillips suggests thai wc may derive the different 1; 
BuDsen and Puroeher have adopteil, with some modlAratloDS, lhi« »1 
and the (brmer lias even endeavored to calculate the compotltkm of ll 
normal iraehytlc and pyroxenic magmas (as he dceignales the Iwo m 
posed zones of tlnld matter utidorlylng the earth's cntal), and then tM 
from the proportion of slHcn in any Intermediate species of rock, to tfedDf 
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eat hold (rood; Imt In ihe anal.vsTO, Ijy Dr. Slrcna, of 
ibe TDlconic luck* of Hungary and Anaenin, wo orlun And that the nctuol 
proporlionB of alkalies, lime, and magnesia vary considerably (rfim Ihois 
dtdnccd rrom cntcnlalion. Tills will aecwsorily follow vXtva fljUspam, lik« 
sjhlto or anorxhile, rcpliiro Iho Inhmdoiite In pyroxenic rai:ka. TUu phono- 
litM are moroovcr highly iMuic rocks, wbfcti eoatain bnl very Hinull amnunls 
tit lime, ■na-,rnesla, or Iron, bclnl; ossenUally mixtures of orthodudQ with 
hydrona illlciitra of alaminn and alkalies. 

IV, In a roc*ni inquiry inio iho chcmipal pondiHons of b cooKne clolm 
liko our oartli, I bays cndeavoreil to show lliat In ihe primltiro cmsl all Iho 
alkollai, lime, and mBeneaia, mast Iiave existed in combination with silica 
and alumina, forminK a mixture which perhaps reaembled dolorite, while 
llic very dense atmosphere would voiitain, in the form of ocij gonos, all the 
tjirbon, c'lilorino, and sulphur, with an excess of oxygen, nitrogen, and wa- 
tery Tapoc. The flrac action of a hot aeUl rain, fallini; npon the yot uncooled 
crast, woald pWe ri(e to chloildcs and snlphalcl with separation of silica; 
and the BrcumulMlon of the atmospheric waters would fbrm a sea chnrgod 
with sails of soda, lime, and mairnesla. The snbseqacnt decomposition of 
the expowd portions of ihc crust, andcr the inflnence of water and carbonic 
acid, would Irsnsronii Ihe feldspathle portions Into a silicate of alumina 
(clay) on ths one hand, and alhailna bioirboiuiles on the other; these, de- 
eomposlng Iho lime-salts of (he sea, woald giro rise to alkaline chtorldos and 
bicnrbonate of lime — the latter to be separated by preciplcalimi, or by 
Or^nic ameney. as limestone. In [his wny we may form aa idea of the 
gnncration from a primitive homo^ncouii mass, of ihe siliceous, ealcarcaus, 
aud artcillaeeons elements which make up the conh's crust, while the sourco 
of Ihe Tosl amount of carbonate of lime In nature Is also explained.* 

When wo examine Iho waters, charj>:ed with saline matters, whicli Imprqt- 
nalo the greni mass of calcareous strata conitltutinK, in Canada, the biK« of 
the Bilarlan system, wt! And that only alwut one-half of the chlorine is eom- 
blned with sodinm ; Ihe remainder exists as chlorides of calcium and maft- 
uesiiim, the former predominating, while sulphates are present only in small 
awouttl. If now we compare this composition, which may be regarded Ol 
reprcaeating that of Ihe palicozolc sea, with Ihat of the modem ocean, we 
find that Ihe chloride of calcium has been In great part replaced by coinmotl 
sail, — a process InrolvinfC Itie intervention of carbonate of soda, and the 
formallou of carbonate of lime. The amount of magnesia in the sea, al- 
Ihough diminished by the formation of dolomites and mogneiite, is now 
many times greater than ihat of the lime; fbr so long as chloride ofculcinm 
remains in Ihe water, the mognesian salts are not precipitated by bicarbon- 

U'hen wo consider that Iho vast amount of argiUuceons sedimcui-m alter 
In the earth's strata bus doubtlessly been formed by the sumo process which 
Is now Koing on, namely, the decomposition of feldtpulliic minerals, it Is crl- 
deol that we can scarcely exagt^rato th? Importance of the part which the 
alkaline carbonates, formed, in this process, must have played In the chem-. 
i«lry of (he seas. We have only to rocolt waien liko Lake Tan, the natron 
lakes of Egypt. Hungary, and many other regions, the great amounts of 
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tkty ronUlo. Sodu is prcSnilnently iho i>alubl« alkali) wbllc ilie p 
Ibo eurtli's mist la locked up in (he form of inaulul>lo arUiodoae, the « 
feidapiuv rewlily utidi!rj;o decompotiUon. Htmco wo lliut In Uie uwljrMi a 
cluf* and OTKilllics, that of tho nlkidieB nbldi thc*e rotk* aiill nalni Ik 
poUub ulmoBt Hlwayi pcvdominoUM greatly ovur ib« Boda. Ac tbe unv 
amo lbu*o sediment* conlnin silica In exccsa, aud liut Kmoll portloil* of lin) 
anil mngncain. Thc»} conditions uro ruodily cxphiiiioJ wluui wa contiilli 
■be nature of llio buIuIiIc matters fuuiid in the minciai wniirrs wblcb 1im( 
from ibGu ar^lliiiceoiu roclis. I hate ultey/bato iliown tlutt, KUinf Mfak 
(bo waters charged with solDtilo limo and magnesia Hills, luuinjf [rain lima 
stones, and fiom );ypEinin>ul and soliftroiu fonnalionii, llic (iidugi tltl^ 
aririllacooui Bimia am murked by (bo predoiQlnanco of bicorbonato of aod^^ 
oJYvn with portlona of silicate and borate, Iieildus birarbonuv* of llnne dl 
ina{jne»la, nnd occailuually of iron. The utmospberic walcn, f 
tbronab such BCrato, rcnovo Roda, lime, and mat^oala, Icaviii^t btjiind U 
vilica, alumina, and poiivtb — the olometita of granlElc and irodiytic n 
Tbu inura sandy clay* and arj^lilcs belnc mosc penneablc, the aetion of Ui 
iuliltnitlnE waters win be more or loss complete ; while Sncr sod tnoio MS 
poet clays and maris, resisting the pcnolnition of this liquid, will retain Uw 
soda, llmo, and maipifsia, and, by subsequent alleraiion, will give rise | 
basic fbldspars, mntaininit lime nud soda, aud, if Ume a 
dominate, to bomblende or pyroxene. 

The preteneo or absence of h^n In sediments demands eipedal cotwUtn- 
tlon, dlnce ita ulimlnallon requires tlie InlerposJtioi 
wblcb, by rcdocing ibe peroxide to the roaduion of pniioxJile, lendvr li tab 
ubte ju water, either as a bicarbonate or cumblned wltb some orgi 
This BctloD of watctB, holding organic matter upon sediments c 



inontBry rocka, and is nppliealjlo to all cosca wlicro Iron luis been iw 
fM>m certain strata and occuniulBiod in oiliers. Tbis is seen in the Bm 
nnd iron-alonea of tbe coal-measnrcs. and in ibc wbllo clnys assodiMi] 
fircnt beds of icrceniand (ca^enliaiiy a silicate -of iron). In tho cru 
seriiM of New Jersey. Similar allcmutions of white felilipathje I 
others of iron ore, oci'nr In tho airureil Siiurliui rocks of Canada, ai 
. nlll more temajkabla scale In those of the I-auionllan scrlot. 
probaliir look upon the fonnalion of beds of Iron ore as In all e 
the Intervention of orirDalr matten, so that its presence, not Ir 
of (tnphlte, BfTordi evidence of tbe existence of o^nnic life a 
Um deposition of these old crystaJline rocks. 

The ajtency of sulpbaric and mnriallc acids, from volcanic and olfcV 
*0iu«e8, l« not, however, lo bo excluded In the eointlon of oxido of iron sail I 
other metallic oxides. Tbe oxldalion of pyritia, morfos-cr. (ji*c» rUo ni 
kolulions of Iron and nlnmina salts, tbe sntucqneot Jbiiiii position of which. 
''/ a/koline or earthy coibouaies, will yield oxido of iron nnd nlnmloa; A' 
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ii.* In this waj the depoBits of crtitry, which Is a mixinre of crysUd- 
Blnmlna with oside of Iron, hoTO ilonlitleas been fiimioi!. 
lets dclldcnt in organic mattora tnny remove nods, lime, ami m*);neg[|t, 
Enlimciitu, und leave Iho grnultic elcmeiilii niitielotl with oxiile ol'iroii; 
, on the Dtbcc hand. Iiy Che admlxturE or or|;anlc ituiierialB, iho wtiolo 
of the iron may be removed troai itna wliltb will relain Iho lime and wkIs 
iiecc^uy for tho fonnntkiii of biuic fbtilEpan. The Diet Ihat hicarbonstu uT 
nuk^eitia i» much mora lolutile than liirarbanite of line, la bIm> to be tukeo 
into Kccoiint in ronsiderinK these reiiMiotu. 

The itudy of the r'hemiHirr of minaral watorB, in connection with thai of 
■rdimoncary roclu, shows as thai the reaitlt of pn>ccsae« conlinunily jwinK 
on En nalnre Is to dirldo tiie nllico-si^llnceaan roelu into two j^rait cIbbbis, 
— lliF one characterized by no exeeis of silica, by the predominance of pot- 
n^h, and by the RmfUl oinounM of lime, mapneaia, and soda, and roprcMnled 
by (he gmnlrea and trachjtea, while in the other clou alDca and poiasb an 
less ahnndanl, and soda, llino, and majnieiila, prevail, lElvlnR rise to pyrox- 
enes and tridinic feldipara. The metatnorphiiim and dlsplacetncnc of icdi- 
menta may thns enable as to explain tbe origin of the different Tarlolles of 
ptnlonic roeka without calllnB to onr aid the ejoctioni of the central fire. 

VL The moat ancient sediments, like (hose of modem times, were doubt- 
tcHly eomposod of sanda, days, and limestones, aithaiuth from the pritl- 
dplcs already defined in IV. and V., It is evident that the chemical com- 
posEiion of Iheae wdimenta In different Beolosic periods must have bocn 
frradnally cbanging. It is from a too liosty (Kneralization tbnt an eminent tn- 
oiogist haa conduded that llmeslones were rare In earlier times, for In Canadn 
Iho Laarcnlian system— an immense scries of slialilled cryftalline rocks, 
which underlie oncouformably both tbe Sllnrian and thu olrl Cambrian or 
Hurunian syslems — contains a liracslona tormnlion (intcmlratlfled wllli dol- 
omite*), the thickness of which Sir W. K. Logan hoa estimated at not h»s 
than 1000 feel. Associated with ibi«, besides Kroat volumes of quaitiica 
and j^elss, there is a formation of vast bnt unknown thickness, the predom- 
inanl element of which isa triclinic feldspar, varyinttlncompoalllon lictween 
anorthile and andedne. and containing lime and much soda, witb but a 
small proponlon Of polBHh. These foldnpars are often mixed with hypers- 
tlione, or proxetie; bnt craat mnssoa of tlm nick are somclimeB nearly pure 
Icldipiir. These feldspalblc rocks, as well as the limestones, are BHociatcd 
with beds of hemalitic and magnetic b^n^ores, the latter often mixed with 
irrophito. . Andent as are these Lanrendan rocks, we have no reason to enp- 
pose thai they mark the commencement of sedlmentaiy deposit) ; they weto 
douhlloMly derived fhjm the ruins of other rocks. In which the proportion of 
soda was sllll greater; and tbe delrltna of these Laurenlian i^ldspan, mak- 
Iniz up oar palieoiolc strata, is iMiw the source of alkaline wutcra. by which . 
the khIo of the slllcateB, rendered soluble. Is curried down to tbe sea in Itw 
form of cnrbonatB, to be transformed into chloride of sodium. The lime of 
Ihc feldspars being nt Iho same time removed as carbonate, these sediment- 
ary ittalu, In the course of ages, tiecorou le^s basic, poorer in xodn and lime, 
and camporatively richer in alumina, sIllcB, and potash. Hence, lu ntora 
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itluniinn, like chiBslollte, k.vnnitc, nnJ BtauroUilc, wbitli euntuin t>i 
no niksll, aiid ore rora in tbo aldor nwbi, become abundant. 

Tlie decompoiiKuin of tbe rucks Is moce slgw nan Umn nirmcrlj, becaui* 
MMla-*II[Mlea arc less aUuniitLat, Kod befauso Ibc proportion or curbsak' add' 
In llio nlr (on effldcnt aj^nt la iheae chnnees) lia» been diminUbod bf iha 
fbrTDatlan or Umcstonea and cool. It will bo cvldonc that llie p 
■boTU Inid doiTQ arc only Applicable lo tho ntody of mfks 
and Tvtet to the predominance of ccrt&in mineral tpooios at rvrtalu |craio|da 
epochs, since local and cxcepdonal aiasa may tvprodaro, In OiOBrrai 
Dpocbs, tbe conditions which buloni; to other periods. 

VII. Ur. Babhagc* has shown that the horlznnt, or lurfaces, of wiaal 
ttnnpomlaro In tho eanh's cmst, must riso and fall, as a cons!i]ii<.-nc« uf ibt 
■ccutnulalion of ledlincnt In «onu> parts, and Its removal rrom uihcr^ pro- 
ducing, Ihercby, expansion and contraction in the n 
and thus givine riso to gnuloal and w)J<^4ptcud vertical moviMiH-nts. Sit 
John Uonclicit subBcqncnily showed that, aa a retail of ibo iiiccj 
thus retained bj accnmulated strata, sediments deeply enongh bueied wl| 
bDcome ciystolllieil, and ultimately raised, wlUi their tuclui]«iL water, to tt 
mcltln^'poinl. from the chemical reactions at this etcraled v 
msei and vapors will be evolved, and earlhqunkes aiul robunlc oi 
will iwull. At tbe same lime, the disturbance of the equilibrTnm of ptMi 
sore, consequent upon the tnmsfer of aedimonla, wlillo lliu yiclilbig ti 
reposes upon a mass of matter portly liquid and partly (olld, will eoa 
10 explain the phenomena of clevnllnu and BnbaidoDco. 

Aca>nling then lo Sir J. Hcraehel's %'iew, all Tolninlc ji li rn 1 1 m una hi rti Ihf H. 
ionrca In sodlmentiuy deposits; and this luitenioDa bypolhcals, wliick b A 
ncccaanry consequence of high central lemperainro, cxploini. In a ncM aUt 
Isfnctory manner, the dynamical phonomana of voleanDe*, aud maaf cMkM~ 
obncure points in their history — as, for Instanra, the indopendeni ■dipBfll 
adjacent volcanic vents, and tbe varyins nature of their i^ecMd pradHW 
Kot only ore the lavas of diflbrcnt volcanoes very unlike, hat those Of M 
ic crater vary at different times; the same is true of Ihc ^awoiu ^ffrwt 
hydrochloric, hydrosulphitrlc. and carlKinic achls. As Ihc ■acotuUtic bMJ 
penetratea snliffarous strata, wo shall have hydrochloric add, fVoia the dMMH 
poslton of BCB-sall by slllcs, in the prcsenre of water; wliile gypnm. W 
other Eulphates, by a limllar reaetion, would k»o their sulphur In llw Ibi^ 
of salphurous acid and oxyicon. The Intervention of oruonlc matun, tUtm 
by db^ coniaci, or by itiilnK rise lo reducini: eases, would ronviri (kaaj 
phalcs hito snlphurett, whitb would yield solpburaitol byilrogcn wbrn tit 
composed by wnier and slUca, or carbonic acid— ibcUllsrlwingiliennltdl 
tbe action of silica upon earthy carbonates. 

oftan fbund among Iha prodaeU of volcanooi, to Ik evolved rrom tbe b 
sttmn, where it exlsn in port as ready-formed animoiila |wl 
from atr and wnter, and pcrtinocloosly retained hy nn(lllacc< 
and is tn part fbrmod by tlie aciion of heat npon atoiUnl ormnte n 
pruent In these stmin, as already mnlnlnlned by Blichof Nor nin w>« 
tnte 10 BTFTipt itils nnllior'a theory of Ihe IbrmsUon of Itorarie ncM 
the Jeeouipokltlon of bomlct by heat and aqucoui vspor. 
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I TI18 almost constant prc»enco of raraainfl of [nfnaorinl animals in Tolcanip 
prodocts, as absurtt-J by ElirenlierE, U eyidonte of tbo inturpositloii of fi)3- 
Ellifcroiu Toeki in Tolmnic phcuomcnn. 

The lai'tBiiiorphism of BetlimontB I'n titu, ehdr diiploMment In a pasty 
caiulitlon rroin l^co-aqaeoiu fusion as plulunlt^ rocka, and Ihclr ejection aa 
laraa with attendant gates aod vapors, ars, tban, all nsalU of tlie same 
cause, and depend upon the differences in the cbemical composilioa of tbe 
soIiDicnia, tbe temperaluro, and the deptb to whlcb they are burled; whUa 
the anstrtitifled nucleos of the canh, nhlch il doatuJesH anbydnius, and, ac- 
rnrdins to Itic calnilaliona of MuBBrs. Hopkins and Honnescy, probably solid 
10 a areal depth. Intervenes, in tbe pbcnomena andcr consideration, only aa 

Vni. Tbe volcanic phenomena of itio present day appear, so far as I am 
aware, to be ponflncd to regions covurcd by the mora recent secondary and 
lertlaty deposits, which we may suppose tbe central boat to hn still penetrat- 
ing iM shown by Mr. BablmtjE), a process wbich hm Ions since ceased in 
lh« palmoiolc ref^na. Both normal mctamorpbism and volciuiic action am 
generally connected with elBTatidba and foldinpa of the earth's cmst, ail of 
which phenomena wo conceive to have a common caaso, and to depend upon 
tho accumnlaiion of sediments, and the subaidonco conscquoni therron, oa 
mninlaincil tiy Ur. James Hall In hi* theory of mountains. The mechani- 
cal dcposlls of groat thickness are made np of course and bcary sediments, 
and by liieir alteralion yield hard and resiiting rocks: so that lubscqucnc 
oloTBllon and dcnndation will oppose these conloncd and altered itrnla In 
the ftann of oionntain-ch-ilns. Thus the Appalachians of North America 
mark the dirccllun and extent of the firent accumulation of sediments, by 
the oceanic currents dnrinR tbe whole pnlieoioic period; and tbe upi>er por- 
tions of iticso baring been removed by subseiiucnt denudation, wo Hiid the 
inferior members of tho series transformed into crystalline stratified rocka.t 
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In n paper rommunlcalcd by Dr. t. J. BlgBliy to the QuoncrJu /wrmnl ijf 
tlie Gtoto^ail Sonfly iif Laiiilun, Vol. xiv. Pnrt 4. No. .%, Ihv nalhor doltirci 
the following roncltuions rofpnctiiii; tho geology of the central pnlmnuie 
baala or area ot midrlle North Ameriea : 

1. That, whatever muy bu ihe esse elsewhere, the SIlDriun nnil DcTonliB 
■yitems of New York arc parts of one «)[inoflod and hannonioui prrli 
the product of suci-cselve and Torying Neptunian ngcncii?». operatli 
waters which deepened wcatwnrd fyotn the Allaatli', and fouthwanb ttun 
tho Laurentino chain uo the nortli. 

2. That from the Catakill Bronp {Old Red Sundnone) downwanls thraa~b 
Ihe whole serlcB, to the Potfrtam Sandstone, there is perfect and rloM 
rnrmabilltj, and no bocIi unwDtited vhange In fossil life as to cODMlliiiCk 
ijsfnrkKiV l)reak, exevpt at one place — the Oriskonj' Sandstotic, the tiue 
the DeTouinn In New York, — there being no break of like imporlrarr •( 
tho Oneida conglonicraic porioU, eontmry to an ophilou lowanls vbMi ' ' 
geologist* are now inclininj;, — ao oplulon wliicb " 
break at the Oneida eoniilomerato as eysicmullc. 

3. All Ihe palicoKolc groups of New York slowly pais one into ibe otface 
by gmdallon of mhieral and organic characters, with easily caplainet 
exceptions. 

i. The pDlooiolc strata of New York are compamtivcly thin. They ttvn 
to have lost In thli^acss what they have gained in extension. 

roeki, iaopposilioD tolhi! view of the older geDtogifti, who rappoRd th 
b««D buDl up by llie iccumulallon of ■ucceulve eru|>tlaDt, altliDaKh mpporled tfl 
Uumboldl, Von Hach, ind Elie de Beiumonl. taaa bun ttom thr Urn appw4 1^ 
Curdler, (.'onitant I'revoX, Scrupd, ind Lynll. (S» Soropc, Grol Jam mil, vol. xU.^ 
SBa, iBd ml. IV. p 600; alBO LjelJ, ikiloi. Ttmu. pan 2, tpI. exivili. p. TQS, fdr mHJ^ 
Id (hno will, w< think, be fuuud ■ thorougb iHltatatloo of tlic eleiBlioD lijr|ni1li»^, 

Tliii notion orpvoxfemil upheaval once 
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Dc ToincuU rightly illvidn (ho Kcw York croups imo two (rrest 
w*, — Ihc "«>nsinni"'iiiicl iho"loml." AmoTiK ihe former ore PolstJiini 
<, Trentnn Lhoolono, and N)a;nira. Amung llie lulicr nre tlio 
Tour tower Huldcrboi^, and pcrliapB Untidu coiiKlomerBle, etc. This Is a 
OMful dlriaion. 

(1. Tbni It li> tioih convenient >nil nitanl to divide ibc Silurian and Dcvo- 
nUa lystctnEof Ibis aute each into I iiree stages, — the dIvlsioD be'm^ Imsed 
on ubange of ecdinii^nl and Ibeir fotsii mntCDU- 

7. Tlio Ukldle Silurian gliii;e ii a pcrioil of c^pcdal Imnslllon — fVom the 
coanettcea or aoma of in Kdimcnia, tnaa ibrir innumerable and minute 
kltmitioni, and from the organic poverty prevailing. 

8. That the presenile o( Oneida conciom crate la Nctv Turk does not 
ncFcuilato a chnugc or nams fur all the slraTa bcloir it (of " Cnmhrlan " 
for intianrc), liontniis a Miiii;lonu-rBic doua not aiwiijrs Indlcnte t^iinmitic 
ttinogs, — not even If tlicro bo volcnnk Inlcrcolatlon, provided then it 
(vofbrmnlilcnesB. and tome communliy of finsils. 

Tlie Oneida CDnglomeralc seem* to tic lorol, ia fupemumcTarr. and only 
Ibnnd n( prcscui on the east of middle Nortli Amc^rica. 

0. Tba lioRicninK and crrMolllainKeflvct of miscamorphiain in iceii onlj 
in (be neigh liuihiKHl of liypugcne roclis. 

10. The New Vorit biuin exhibiia tew nplifta, and ihoso of limited mnpil- 
tnile; no uplifts dividing It Into asericaufducp IkieIiii contained in hypogano 
bad*, M in Boliemia, Wales, etc. Kcilbcr hns It rheetH of allcmating vol- 
OUilc ^1 [conformable), tare In the Potsdnni rock on Lake Superior. 

This basin baa a " lay," ot position of its own, as a nniuber of undulating 
sbacta of Mdimeui, dipplni; giiiihti.v to ibo uiuihwc^i, here and iliere pierced 
by a pnok Of cryntBliiue rock, ami in certain regiond raised iDiD three lirood, 
loi* domes, of irreal iun^^lb. 

11. Tbo snlimcniaiy roclts of this 1>asin bars satimltt«d to tn-o kinda of 
pinlonle dlsrarhnnce, Iniiciiendcnl of each oilier, and artlnic ai dimanl liiler- 
vbIh: IkI, llmt of ■vi'Ulur or slow ocelli alion durine deposition: '2nd, that of 
dlilni^nnee orfslua from paroKyimnl uplilts Ionic after Ihclr completion. 

IJ. The whole Silurian and Devonian aeries of Btruta bavin}:, during 
liepwition, sunk to the dt'ptb of 13,300 feet, It Is sobmllted a* a qiiei'y 
whether it does not seem nonasary to suppose that ibcy wure elevated Inlo 
lliclr present position by the post.CBrbonil'eroDS upilfti — such aKei>cj being 
tulllcienl 10 produce all the olHcrvcil phenomena, and Iho elTcrts dimiiili'hlng 
wctiwanli from Ibe ronlral line of difilntbancc. No oibcr agency Is known 
to me, idlhou:;fa hinted at by (lomcl American gcoloiriHis, 

13, It Is a reraorkablD foot tbal brincprings exist in conlldirmlito qunniity 
In the niiihlhi sUfte of the Silurian system, a irroup or two below iIk Uiion- 
-doj^i lall^prlnss of the upper stage, otid three pulieoiolc S}-sluins b«low any 
Mil dcpo'lls in Europe. 

14. That the form und direction of the Ave great Cnnadlan lakes nro not 
duo orijcinnllT and mainly to the passage of loaded water* over tlieir file, 
tiui that ihay follow ihe onicrop* or Ibeir conialnlnc sedimentary rocks; 
diangcs In shape and siiu hnvlug, nevertheless, ormrpsd since. 

13. The contours of the volley of llie St. I.awrcnra generallv (to which 
b of Sew York l>»lonp). and its Increasing elevation Moulb-wcstworda, 
iwl fh>m Uonlresl, ni« due to the successive sllitudci nsaumi'd west- 
d,iDalopMandphiiBax. I>yliuibilurinn luid Devonian strata— tbo luwusl 
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or moel nndcnl being on the enst. Thlii Is beBudTUlly cviJenced in ibo rocka 
rorroing tli9 biulnB of (lie ip^at Cangdian lakM. 

IG. That Bome of (he Kronp«, during uicl after deposlUon, wc 
pheric, presuntlnic ibe u>DdItlanB of drf land and shalluw waters for 
■nd Toiylng periodi); and that, toi^etber with the marine life they 
ported, iliey enjoyed the inSuencc* of ttia lun, and atbcr mcteon^ogicit 
agencies. Tlils is indlraied by animal tnu'ks, »un-crack« on uident ahonoi 
the ahort lipple-marliit of h chopped sea, ImprBBsions of reedi irB*jii|t la 
rnnolnK water, and in prescnec of bog-iron ore. Tliii li confoniiaUe vttk 
what look plnre in the rartwntreroDii, permian, (ri 
and laler periods. DunudalloDa also occurred to maul of Ihe groapi n> * 

17. TliBt in New York, a* elsewhere, ihcro la an iatimnte 
between fossils and their acdiment or habitat. Tlic calcareoeoloo* 
are always fbnnd In Umesione more or less pore, and iho aienicolons la uad- 
stone more or less pure, — with exceptions, snch at usually happen witb Ion 
oomollie animals. The calcareocolous are eferywhcie Ihe mi 
it is into that mollascg arc the principal agente in tiie deposit! 
Dtlisca hottome; but these latter greatly favor aflerwards die mullipllcallaa 
or inUlvidoala. 

IS. That the imn ore which we so (Veqnenlly see ii 
remains, had access tu them uRer ihcir death and sepn 

19. Every group, as cstablitihod by the Scute GeoloKistt of New Toric, li ft 
distinct centre of life — a separate realm or community of aulmatsd belag^ 
which may be called epochal, so marked are the dllTercncee. 

The mnjorlty of these existences always perished at the end of the 
when t«nain deposits ceased, beeuuse the new sediment, with its iw 
peculiar Horn (and Tor other reasons), was only able to nonrjih a few, tf aajTi 
of The old inollu^fs. 

'JO. In New York the spodea orfuroidi occupy and ore typical of ooly oM 
group. 

SI. All the Indiridnal existences ore perfert at once, fhiio tbe 
dawn of life, Id their organiintion and social relations. 

H, It is a great thought, that ihroughoat the incalculably lonf* 
of ftMslllferoui deposltji, palieozoic or more modern, all animal and 
table life was eonslmcted npoa Ihe same Idea of Innervation, orguii «t 
Mnso, supply nnd woxte, fecundation, etc. 

23. There Is anollicr kind of lllb-centre — the ((eographlc, belanglnic 
one and the same group. This forms nnmerous separate prorinc«e, link 
toitether by a few common fossils, nnd displaying extraordinary Tsritlj. 
Tills principle or rcgulotlon Is carried out almndantly everywhere. Bob*' 
mi* and Scandlnnrln hnre seorcely a Silurian fbssll in 
of Ihe Rusiinn and Iri«h Ibssils, and two-iliirda of those of .Sew Yorii, a(tr 
new and pernlliir. Even Ihe east and west aides of Ihe small iliaMda tt 
Wales and En!,-l.-ind, Investigated by Prof. Philips, differ reiDarhal>ly M 
their popnlatioti. Wo see this in the Ameriean Tertiarlea, and In Hi 

24. Contrary to Ihe opinion oT Mr. D. Sharpe, the mollusc havlaff Itai 
, grealesl vertical ran)!;c has Lhe greatest horizonlal extension, being ' 

"■- most distant regions. 

S. There is no evidence of multlplicatioo of cpccles by 




' OB. FcMsils ina;r bo contenipomneoiis In geoluglcnl age, nUbout being 
contemponneoua in limt, as ronimaaly nndentood. 

Geological ago 1h pnnJy delermined by foeell evldenro. Naw, tho prescnm 
or living bciDgi (labiicqucntly fonsil) dopcnds on mineral ond oilier uindi- 
Ilona, miich u temperBtnre, drptlj, currents, etc.. whirh were nowbcrc Ihe 
Fame Ibr large spacen, bat were alwsys under^infc chan^ca (W)m pliitonle 
BDd other cuiuef — chunpei alwuyi moro or le» local and llmllGd, the da- 
poslta bcine thick or tliln In places r eo Ibat Ibo anlversal tchemo of palieo- 
s>tv life was not everywhere worked up to the same point. Urrc preparation* 
vem making (at Lower Silurian deposits; Ihcre, (br tbe Upper, or Devo^ 
nian, and ed on. Thus isochronifm wub perhaps not common. 

27. Tho principles of rocurrenry, snccossion, Increment, and relalive 
alitmdanco of fbssll specfra, ana the same in Ntw York, Wales, and else- 
where, mo<llfled by loi'al drL-nmntaneci. 

2a. Be<TirTCiicy, or reappearance In different Etrota, ta at Ibo same lime 
the measure of viability in tbe species, and of connection in the gruiips of 
strata. It Is a kind ot living nexus, pointing oat that tbe gronps belong 
to one and tho tamo order of Ihiugs. It may bavo been partly caused by 
mlf^ation. 

RecuTTPncy Is not so common In New Tork as In Wales; in other wordi, 
vertical ran^ la longer In Wales. Great depth Is an obstacle to tbe existeDco 
or trannmlssion oT living creatures. 

W. Evcrj-whcre, on the eastern as well as on tho western continent, tho 
same rossibi, of all orders and kinds, nppear In the same sacccaelon. A 
VC17 few Crustacea and a Lingnla or Otolva or two, amirt a dense matting 
of racoids. appear at what now fcems to be the dawn of life: then soma 
Gasteropoda, a few Cephalopoda, and a few Brachlopoda in tbe tblrd group 
from below (Chaiy). Bat In tho fll^h group from below (Trenton), mnltl- 
tudes of ZouphyCa, Br}'oioa. Brachlopoda (save Splrifrei), Dnhocerata, 
and THloblies spring Canh ; but not a Lamellibmnehiaie. A« spedct, ttaoy 
nearly all perish with the advent of a new deposit; bnt. as genera, tliej- 
appear one after another through tho snecissive epochal centrea. trccoming 
multiplied In numbers and perftet in form. Then they lessen In numbers, 
dwindle in slae, and Hnally disappear. 

30. There Is a close similarity in New York and Walos in the InerctuenC 
aiid decrement of Zoi'pbjta, Bryocoa, Kchinodermata, Braeblopodn, etc.: 
that is, these fossils are numerous and few at the same point* of tbe Silurian 

31. The satno genera, species, and amoanC of individuali abonud or are 
few In tho countries Just named. Bracblopodu, Crustacea, Orthocerata, are 
many; Lamcllibmnchtates few. The cxtraordiRary opnlcnee In fosnils of 
Ibe Rhenish Devonian strata does not obtain in New York. In New York, 
huwOTer, aeeordlni; to our present list, tho Lower Silurian stage Is the most 
Ihullifkmus; In Wales, it is tho Upper. Future dismvcrius may cbiuii^D 
tills eondllion at thluKS. 

33. A rcmurlinblo n«[uro In tho nppermost fbnr groups oT New York 
Blluria (the Lower Helrtorbcnr) Is tho inhslltntion in tbcm of limcJilono for 
Ibe arenaceous mud of tlie Welsh Lndlows. their conti'niiionitlc*. It hM 
Kifen th»m n W'enloek chnracrer. Bnt4l Is to bo retnonilKrreil that tho Lud- 
low alul Wenlock (Tfoups of Wales are in close fasiil connection. — 71 out 
of 311 species of otgnnjc remains betng common to both, or very noulr 
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t Ill'PWIlt 

Devonliin bvsIpih, allhi>U!:ti tliisro Is no want of InleFC^I, t niaj- jiiii ivDiBrk 
that ntnnv SlluriHn Brnuhlopoda aud tome olhcr tnollnM^i work ihcMiM^Tn 
«p Into the Dernnlan n« rcprcaenmilvci of n rommon period. Thcj- ■ni]' 
tma be (bond In Uio rnrlKMiireroits eystcm. u hna bwn proved by D'Aicblac 
.'■tid Oe Vctneul], to bo not uni'unuDDHi]- tbc ciiw In Europe. 

Ttw greni ruling loiJIo^k'nl prinrijilini of tho Silurian cjsicm are roDtlnDBd 
1 4bta Ibe Devonian ; liut in the liilter no hat-o lUo Intmluciion of VcrtcbnMa 
I jn profliM TBrietT, and of new and ratnplex types of Invenebtatc* !a 
T miwonKld abundiuice, the old forms dj'ii>t;oaC — SiBitnan't Journal, Utfch 
f ISjS. 



One of ihe most beantirul and Kuccrsi'ful applEraliona of gcolOKlCBl 
Mlcncv to Diinc oagincerlnjr has rmntly htxn maiiv Sn Eni^Uuitl, on Itw 
wlate of (he Duke of NowcaEtlii, near Notlineham. Id l&Vt, il wot cod- 
■idprod deslmblo lo opvu a particular velik of twil, known as ilie "lop- 
llinl," at a point rcoiorcd from Its oiiti'i'op mid working : aitd. tinitortlw 
ftdvice of expcriuDMxi scologlbts, a loenrlon on the new ml •undslOM 
Ibrmnlion. flvo miles cIlKtnnt, was scleeied, and ibc worli of linkine b ibaft 
cotamencnl. The confident viiivrtaincd In (he in»lo;;liiil cstimaua Is well 
tHastrnml by the fact, that nearly Hve jean of unintcrnipted lalKtr bars 
been required to rcnch ihc proposed depth, where ihc vein has liecn iirtirk 
(dnriuK Iho past ycnr}, as wan prcdlotod. Tbe itraia pns»d throut;b, ia 
linking the shnn, n'ere as Ibllows: IM feet of neiv red euDdstone aoil aari; 
113 feet of Pcrmlnn liiDCEtones, ahulcs, and aanilstones: and 1304 of sli*M 
^longing to the Carbon Iftirons fomwllon : toiul, 1S'» feet. One sandstom 
(ilxTy-tix (toi thick) in thu coul-meiisureB was to full of wntcr. that nenrlr 
tlrentj months were taken up in working through ll, — tho WMer Inial 
Itoppcd, step by step, with iron tubing;. 

THE FlUiZEN WELL OK IIRANDON, VERUOST. 



At tbe mcetinE of tho American AFSocintion for Iho Promotion of SdCBoe, 
IBSO, Prof. Hllehrock presented ilw following pnpvr un tbe euriooa Rosea 
«e1l of Brandon, Tt. : 

This well is situated nbont one mile eonthwctt of BrHnilnn village, ttaa 
an eighth to aquartorof a mile east of the ervck, Tlicourfaco is not nlanl 
Tery much aliove the river, and in i-ompunod of sand ami gravel, wlthUM 
of tho varieties of the loirer Silurian limestone, Bhowlni: Itwlf otvasfomllj 
In boeaos and low riditce, breaking thron^h Ibo grouud. and doobtlCH 
imdcriyinf; the whole supcrfleini dejioslt at no i^rcnl depth, it 1* Jan! asch 
m ref^on of sand and gravel as may be seen In many plaecs alone tlH) wtn- 
«ni side of the Qrccn Mountains, and indeed nil over New Enf^and. Il b 
What Is otilcit ToodlHed drift, and lies above (tenuinc drift, havltit! been d». 
iwnit of flfiueoni nirency, suhseqnent to the drift period. The well wi» (hq 
4n Novcnilier IS'iS. For about ten f^ei It pnxaed ihn>ti>:h aott awl sTBTtti 
fbur fret of ciny. Below tiiln lay a depo-)t. from tw^Tt » 
tliipk. of fVoien Brnvcl, wiili quite larBe bouldem tnlnrmta^L 
irtnnhiB the exenvBilon two few Tnntim In lUc tame material, water «m 
Ttoftoaen pwtpaawl Oirottigh«.yffMOTft.?tMaa^' " - 
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rials froren at the surfncc in wintiT. The Jcplli of Iho well 1» nboul 
llititj'-rour and a haiT Tccl. aud It hm about iwo uiid a hulf fvcl ot water 
ia it. lu diameter ii nboul thrca feet, and It Id proparlf *loueil ap witli 
rounded bonldera of llraostoae, mid liiu u curt) ■round llio top. A marble 
slab, iritb :i cln-ulur bote elxbtcca inclici in dlamei«r, covers ibc Veil, IbO 
wlndlma being protected by a rouf nuulo or a couple uf boardii luilod 

ItnmcdiAtel)' vest of the well rlics it hill of grard and aand, wbicb may 
be IbirtT l^t above the well, and at Its south end aoino flfty to setcnty feet 
bigb. Thii Tidgc 18 an eiKbtb of s mile lung, snd ruuu northeast and loulh- 
wcst. Near its northern end It ia crossed by ■ road which hns been exca- 
vated to a dcplli of sixry-two fcec. At the top of the Hd|ce the bed of clay 
and the layera of aand and gmvel nro nearly horizontal, but lower down 
they dip cuterly Orteen or twenty degrees. At Clio foot of the bill ihey take 
a horiionlal position. Tho pebbles In the strata wen) aUiat thre« inches In 
diametiT, and remarkably free Axim sand and grnvcl. The dip of tbow 
bfdi of pvTcl, land, and clay, make It almost cenain that (bit ridge of 
drift wai formed by a current fWim the northeoM. 

Tho well waa stoned up late In tbe autumn, and durlntc tbe winter Ice 
formed npnn the water, hi one nlcht, two inches (hick. It mnlinucd to 
freeie till April, since which lime no ice hna fbrmed on the surface; but 
when visited Juno 23tb, the siuiics of the well, for some foar or Are feet 
■hova Iho water, were mostly loadeil with ice, and the tempcratnro of tho 
water was only one dcKreo above freeiiiig. July 14Ih, there wa:i ice In the 
well. Tbe water at that time wan twenty-two Inches deep. About one hun- 
dred rods diitanl ia another well, the temperature of which, on the S5ih of 
Jnno, wu finy-one. Another well, twelvB feet deep, sixty rods distant, bud 
a temperature of forly-livB. 

In tbia connection, Prof. Hitchcock entered at length upon similar phe- 
nomena which hod bcvD observed in other plncas, — of a well in Wore, 
Uasa., dufc through m^vcl and sand, which froio Inst year, tboui^h not to 
the extent of that at Brandon. There were other instances of frozen wella 
on ivcord, — one in the tbirly-siJtlh volume, first scries, of llic American 
Jounal of Sciena. This well is in Owi^, N. T. In this, the Oamc of » 
candle was deflected, indicating a current of air passing ibrouKh the gravel 
atrala. The well was on the table-land of the Sutquuhannn, about thirty 
ltd above tbe river. There was also en account of an Ico-mountuln In Vli^ 
ginia, which wns aatisfactorlly explained us bolni; a natural refrigerator,— 
Uie cuhl of the winter being retained througb summer on account of ■ 
Toriciy of causes. Sir Roderick Uurcbison has mentioned » similar toottik- 
tiun in Sibcrht. 

Prof. IlitcbcDck said, that Iwforc clvinit n probable theoiy of tho phenom- 
ena at Brandon, bo would present a few preliminary propositions. 

1. He regarded tho cases at Ware and Owego as eiienthtliy like that at 
Urandon, and to bo explained in the same manner. 

'2. The phenomena most probnhiy have a connection with a gravelly and 
sandy soli i hence we should luitke tbu diaractor of such soils an element in 
our inrea ligations. 

3. As the gravelly deposit is in tuch a soil, the idea is prccladed that the 
I <<!i;;cUiIon is the rcsDlt of cheinlral reagents. 

-1. Tho temperature fa 'tho wells is itraudly alTucted by the temperature 
S7* 
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The KDl^ect prcsonted tvo leading ini|n1riM. IsL Wben, mkI lij 
B^nc;, wHB tliu cuDgelnllon pmdoi^t to litxp Itcncaih Ilia snrnuv? 3>l. Bf 
whu menni Is the rroil prctorvcd from cxicmkl and Inieniid bcM? 1% 
rei^y, tbere wuro two augijcstlons to be made. luL These (Vourn dcposlU 
maj have been proUuc^cd durlDK Ihe ;;laclal period Ihat accomlUDlea Ibt 
fiinnittlon of the drift. 

This auKResifon via» dwelt apon al length, and li -wat contemlcit thu • 
frown dopoall of any past period miifhi be iDdvflnltely pre«rvo<l. Expril- 
mciiu had been mode wtiich «lioired Ihnt eren a thin layer of elaj wai K 
powerftjl reaistaol In heat. The day on the snrfaco at Brandon wwilil ex- 
clude the cxlcrnal heat, while the gravelly atrota, free from Mnd, wm 
w ■ tnnncl co carry the iuccndln<; internal heat lo the Burfaor, and It 
not, therefore, reach ihu fVoien deposlL The nrranepmLtit at Umndc 
In many inspects similar to the most approved Ico-honMS. Bat, a/leraB, 
he was not sure that this was the true theory. 

There tras another theory. Sd. Wo malntBin that, In porous depoillloBf^ 
especially when Intorstiatlfled with those nearly Impervioai lo air, ice may 
lie Ibnned In largo quanHtieii at any depth, and remain nnniclled 
length of time. Thi« positlcm was elaborated, — showing by dlaKnnu tliU 
■when a pornns mau waa overlaid by clay, the beat of summer could hai* 
bat little efTei-t upon it. It had been staled, and It had not been illsprovnl, 
that there were subteminBan eurronts of air. Al Owego, Ihi 
was defleded at the depth of thirty feot. 

Upon (he whole, though It is possible that the Biandon deposit ts a 
nnnf of a glaelal period, he looked with more Divor upon the tappoaitM* 
that it was the result ol" opcrutious now goiug on, produced by nin«lll« of 
air through the ponms dciHwit. 

In a discussion of tlieae phenomena at n recent RicMlng of 
Society oT Natural History. Trof. W. B. Rogers observed, " that ll waa lis- 
porotnl lo consider the mean lempcralure of the place, In explaining fk6 
phenomena of frosen wells. The mean annual tempcnilurc of Bnindoa b 
only 430 F.; of Iho winter, 20"; of the spring, 40'; Kiving " 
uid spring a temperature of 30'', or two dt^n'ees less than ibo (Vociln|t-(«(iiF 
of water. In fact, at about the depth of thirty or forty Twit, " " 

the seasons takes place, fo slow is the pro^rrrssion of tempeniiure dawtt- 
ward. The access of cxtemnl air is also Important. The ietnperaMiv«f 
the air in winter nl the boiiora of ihis well rausc be very low. Tl 
perfbratlon of this low temperature ought to be tra<*il : Ihe law of 
of icmperatnre fYom the sorface downward, In this upeelul loealily, afaMlA 
be ascertained. So that the quustloii of explanation become* ts 
pUcateil." 

In connection with this sulject. (ome Interesiini; observations hi 
mode by Mr. J. W. Andrews, of Albany, on the icmpcratoro of Uike Dot- 
more, a considerable body of water, eitnated about pifthl mile* 
easterly direction fVom the well at Brandon. The avenuM depth of vil 
in this lake, Mr. Anrln'wa found, by freqnent "oundinitt, to bo h«rwc«II fll 
and sixty feel, and the maximum, nccumlely fbund.beinE Beventy-II»« IV 
At this loat point, a maximum and rainimnm registering 
Jr( (Joint, and gave the roUowing cocioui teault8 : 



" bqlio IB viler, 41° r. 

B degrees nboic ttie frcciing-polnt, and williln seven degrees af Uio 
11 in lbs icc-wclI or Branrloii. At unolhcr soundiiig In efxlf-dvo feet of 
!t, tllc eeir-re0steriniE thurmonicu>r recorded 46°, ebowlng an intreise 
I tcmpemtnre of five deereea by > itimlDutlon or trn (bet tkptb of walor. 
npeiition of Ihe cxp^Hncnti, on n gubcrqacni Any, rbvo tbe Eame rcsnits. 
t. Andrewi, tbcrcroTe. eurmlsca (hut there li a Btrutum of mnitnnl under- 
Mini] troit, extending from the Bnuidon well to loculiilcs widuly Eeps- 



The rollowing aceonnt of a raroarkBhlo artefiinn well, ropcntly Imred u 
Louisville, Ky.. la fbrnlHhed to SiUinum's Journal, March, 1800, by Prof. J. 
Lanrcnro Smith, of the University of Louisvitle. 

I work WM commenced in April 1B37, IVom tbo bottom of a well that 
depth nf 20 feet; the boring tools employed made a hole S inches in 
iter to Ibo dcpih of 7is foet from the surface; ibe boring was now re- 
to3 Inches, and tlius conlinaed to the bottom of the well. The dcplh 
woU la 3i)B6 (fKt ; flow of water, 330,000 jmllons in twenty-faar houra ; 
above Ihe surface, 170 fuel. The rock struck, wbicb geoloi^cally liolonga 
DcTonfan ecries. ia, for ^8 Tccc, shell llmestouo; then, for 40 fbet, eonil- 
at which deplb the Upper Silurian Is reached. Wilboat 
take out, with any dcRTCO of ecrtnlnty. the amount of Upper 
Ihront'b, we suppose It to be over ISUO l^t. At tbe d^th of 
Itet • aandstoni: was rciiched, doulitlcss of the Lower Silurian, and V) 
deeper was cneounterod tbo flnt stream of water which reached tbe sur- 
Thli Howod out abundantly, and with mucb force. The qBanlity not 
belugc snlHclnnt, the boring niu continued. After this, 11 was unnerewary 
to use Ibe bucket to take out the material dctacbcd Iiy the borer, tbo force of 
Ihe water bringing np the (Vagments very readily. The water InctcatcKl in 
going deeper, the Increase bclnE more marked al 1870 feet, anU 
1 1900 feet, where ptoces ofrock, weighlni; anouQCo or two, came 
Ith Ibe water. Tbe water increased evei7 10 or SO Ibet to tbo dcplh of 
very hard mngncsbLn limcslone whs encounlurwl, S foet In 
wblch Ibe snndstauD rcippearcd, and for the next SO feet 
reose of water. At the urgent request of many of Ibe eltl- 
\t Louisville, the boring was now stopped, to give a ftir test of the 
medical vlnnes of ihe water that was pouring forth at Ibe rate of '230 gal. 
lous per miiiiiie, or about 330,000 gallons In twonty-fuur boun. The wuier, 
, rises In pipes 170 ftct above tbe surface. 
borini; was nccomplished in si.iiccn months, and Ihe depth reached Is 
A. In order to roaduct tbe water to tbe surl^ice, and prevent Its pass- 
Into Ihe gravel beds below, a inlie, S Inches in diameler, leads from 
surface to the rock, a dcpIb of 7U feet, )nti> which It is driven with a vol- 
larof Tutcaniicd Kum-«bistlc around it. So iul>lng Is found necvwnry br 
may odier part of Ibe boring. 

When tlie size of the bore [3 Inchci in diumclvr) and lis depth are conshl- 
ttnd, tbe flow of waua- from tbs w<U ti wwti«k\\B& \fi wnj cAhm ««»!>»». 
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well yet ronamii'ied dint flotrs alxiTe the Borftire; for, a1IIioui;1i tiie Giendle 
wi'll lit Palis delivers 000,000 pilluni in twontyrour houn. It. hw, « 
torn, ail Hica six dnioa as grciil ua llie Loiiiavllle well, and a Ibw hundred , 
teet up ncTcn times >u greui. A mrnrspondlng ilUmcler lo llie LoDiittUn 
well wonld, occontln); to just and reiuotialile ritlcalatloni, ruriii*h nliMtt 
S,000,000 gallons in iwunly-ronr hours; also, Ibo clevntlon of water abor* 
tbe snrfacu !i greater llinn thnt of bh; other oncsinn well, and it Is otlf 
«xce«dcd Itt depth by the St. Louli well, and thnt lo an extent of 113 Ibn, 

TbB wBlcr comes out with coDsiderable fom {Tom th« S-Iacli openh 
and a bearj body thrown Into the moath of the welt is njeetcd almoM 
nadUy u a piece of pine wood. By no approximate mlralatfoo, ha u 
cbanical force Is equal lo thnt of a Bteam-enKlne with cyllmlcr 10 h; Iff 
Inchci, under 50 11m. pressure, with a speed of liS revolntioDs per mtaaie— ~~ 
force rated at about lOhorse power. Tho lop of the well li now ckNnxl, ai 
tlie water condneted about 30 feet to a basin, with a large JM d'ena on tlW 
coiiti«, from which there Is n central Jet of water, 40 feet in height, wilb •. 
large water-pipe, from which the water pnwes In the roim of a sheaf. What 
the whole forre of water Is allowed to expend ilselr on tho Central Jet, II I* 
projected to the heiebt of ftom 90 to 100 fbet, eetlling down to a ttauij flow 
of a itream GO feet high. 

Traperaturt tif Qie Water, ~ The water, as <l flows (Vom the lop of ttw- 
well, haa a constant temperature of 70J° Fnh., and Is not affoetcd cltbirr by 
the heat of snmnier or the cold of winter. The temperature a! * ~ 
of tho well la scTetal degrees higher than this, as aaccnaincd by slnklnf »' 
Wollbrdin's registering ihermaiDClcr to the bottom, wblch indJcaKd EQJ* 
Fob. Tatcinft ns correct data tliat ttic point of constant lempenttDTB bsJo* 
the Bnrfaas of Louisville \i the saius as at Paris, naoiet}', S3« Fab., at M tat 
. below the surface, wo have an increase of 1° Ibr CTery 07 feet betow ll 
point. The increase in Paris is 1° for cverr Glii foct. Tbe tempuUam of 
the water b suRleient for eomfonable bathing duiinit most of the f eor. 

^WalBTB of (lie ITiiIer. — The water Is perfectly limpid, with a tempeno 
ai already stated, of 7<l)°, which is InTaHable all tho year nHind, 
■peclfic grsrily is 1'0U3. Tho solid contents left on evaporallnKOiM » 
gallon to dryness are OlSl grains, consisting of chloride of sodinm, OU'S 
fralns; sulphate of maicnecla, 7T.3; snlpbnte of todn. 7a'2; chloride of oA- 
dun, 65-7; sulphate of lime, 29*4; bicorbonatea of sodn, lime, i 
and Iron, iro; phosphate of soda, 1'5; iodide and bromide o 
(Kt; chloride of llthiani. 01, etc. etc. 

Jrtesiaa yrdltd Cdlvmbut (Mw. — The artesian well at the Slate HoawU 
ColnmlHu, Ohio, accordinjr to a report by Prof. Mother, had reached a depth 
of 1SC6 feet in December 1828, and boa since, we nndentand, been exranued 
sevenl hundrod fe«t fnnhcr. ninkinKit'hedcepest welllnexlstence. For tto 
lint S3 ftiet, tbe material posncd through was sand, clay and Rrarcl; i 
15 Of slate, and 14 of Columbus limestone, referred to the Devonian; lUJ 
Ibel Columbus Hmeslone, probably Upper Silurian : below tills. 271 UM, dM- 
■ ■ e limestone of Cincinnati ; then, 1»7 ftet (or lo a depth of T64). U 

~ a, with aalt water, at 673 feci; then %a feel of (crecnish raarif aJai^i 
bnbly equivalent lo tho Utica ulate* of New Tork. Prof. Mather ol 

if the Cincinnati or blue limestone be the equlviilent of Ibo TrMlM* 
ne, Lllica slates, and lloiliiin River Kronp, there must tie a i 
/ Dtur] rock In Ohio, of which no (races exist In New Tork, I 
I, or other ttatn," adjuui^ 







ON THE DE-mmiEKIZATIOfJ OF COAL. 

a mcetinsE or tUo Plillodctptiia Arndemy. Sins' !65U, Dr. ElnmOTis re- 
tbe ilc-biiumciilwlion of coul v/ai offLt-itd iliroii;;li ilio usui'T 
h(^*t, butha did not tbinklbaitlicdF-IiliDiui^nUalionof nmhrnciicwasdae 
ticnt omiuiiitJng from nn Inrandciccni liody, wbcllicr tlial body 1>e la- 
oibcr pyrai;i7atidHiie roctu. In his opinion tbo lical wbirli 
Uivtiimmcnlxed tbe coal of tlio anlbracite n;Kioii was diicn(;aged or i^cncmlod 
by the rullisloQ of tbo rocks ondosEng It nt tha time of tbcir npheaval. In 
tuppon or this view be rcfertvit lo ibo corrclalion of forces, the equlrulent 
of bval, etc.; nnd stutcd be round by o:tpenincDt, a year ago, that tbo vola- 
lilc mnaGr of iho bltnmfnous slaicii of Nonb Carolina bc[;Bn to mine ofT at 
3W, and ibsl it wu nil drircn off na pnmpblne, and all ni about OOS'. IlonL-o 
Infem'd (hat cools are du-bliumviitioil ut low Kinporaiun-i, and iliii la- 
lynitlOD Is Dot required. 



OIUCIN OF BITCIIINOL'S SCHISTS. 



M. Eevlero common ica ted to the French Academy, Oct. S3, ia"i8, a cnrloni 
observation, irblcb bad led him lo a new theory of iho origin of certain 
nx-kj -which are found lo contain a bdihII quniillly of combuslllili! matter. 
He wa< Urtl itrark by the resemlilaace Iwtwcen tlieeo roeks and tbo eonh 
utaratol with onlinary huI-kw by the loakatce of the pipei which conrey 
ft. By a Hcrics of experiment! he fonnd. 

lit. Thai the coil enrroandini; Iho pipe was. In certain clrcaraBlBnCM, and 
after rami) time, more or lew impre^iated with cnrlKin and bitumen, to at 
to lM!come tometlmci very combu'itLlilc, ai'.d as liliick ns Impure coal. 

2d. That the nature of Ihfl soil bad inotb inflnencu on tbo nliaorptlon; 
Ihui, whilst B clayey. sUcblly damp eoU cbar[rcil with Tei;ctnblD or aidmal 
ilebria ftvorctl tbia abearption, it woa, on the contrary, but «Iigbi bi dry 

3d. That the Ihicknesi of Ibo apper alratB favorod obaorpllon. 
4lh- That II was GTBilcT near ilie cracks and strati Hcallon joints. 
9th. That iba ahmtbivg maicrlaJi increase in weiijbl, and Eomotimea in 
balk. 

Ikli. That the vegetable matters were (cradualiy converted Into carbon 
^ or icaa bllumlnou* accordlnt; to circamstances. 
Itb. That Ihi IbrnislTiDus materials wore altered, mote or less conrenad 
9 oxides, salphalw, or sulpbltcs; and Ihat they would probably biivs 
B coiiverled inta ■ulplinreta and carbonates, had the eos been Icaa puri- 
I, and bad the acllon becu sufficiently proloil)(ed and Ihe clrcunuUncM 
OS T 



^ OS THE SO-CALLED "TALCOSE SCHISTS" OP VERMOST, 



At the mocdni: of the American A saoclatlon fbr the Promotion of Scloiicc, 

It Ibo gcoloincol snrvcya of the Toriono States 
!«.■ nf n Uronrt belt of rocks IVom Cnnwln to 

Gcorsla, i-on»l«Iin!! of cfcn ..Jii-K .l,.i.„.T,liinicl tnlcoie, ns«ocia[ed wllh 

iHiel-H^. Tbiit Impllct iVii' i " <<: i! .:i.-r.M iii^-. which conialni n lar|>t! 

[KTeenui!?! of mncnc-ii. i "i- had, however, rendcrcl It 

proliahio that tin- rhiir n r 
, Mr-.T. a. Hum. 



I 



322 ANNUAL OF SCIENTIFIO DISCOVERT. 

nl tMr northern cxlenl In Canada, ami hnd dcctilol that inatnictf» «M 
preicnl In thcni In inronsldciublo qnsntilyonlj-; and lie bail, (li«(iclbre, 

posed Uio name □rnorrtoui scllisls, Inateod or Uilcme, 



In a Fommnnicnlian on tills Hnlltert, mndi? la the Amci 
for Iho Promolion of Science, Sprlngflelil, l&W. by Mr. J. D. Whilticy, iW 
author ilnlcd, that the peculiarity uf tb!s Kundstono series or rock* 
CnnnecdcBt River Tulluy, wan Its almost uniform easterlT dip. In ■ dlivcltai^ 
Dt right ani;l<^s to tlto prcaicsl longlmdinal cMcnsion or tr ' ' 
gnrds the oilnln, or caaae, of this dip, exlenilod otMerviitioni oa ibe formtf 
tion bad led him to the Tollowlng amcluslons: 

1st. That it WH9 a physical impofiuililllt}' that the snndgtane sboold hsf 
bMn deposited Id a horiuintal position, and tlicn elevated, so as to bare U 
present dip, by the elevation or the motnmorphic or Mj-calted *' primary' 
roeki to the VetU '4d. Tbul It rould not hnre arquircd its present dip fwt 
Ibe Intnision of the trap, 3d. It must therefore hnTC been depociied with 
present dip, and ander the Influence of some rnose acting wilh 
nnlfonnity alonK the whole extent of the basin. 4ili. This attrnt wbkti pn 
duccd the deposition of maleriuls with an Inclined dip. inust have beni 
more or leu violent eurrenl setting aerogs tb« basin, or into It Dtiin one oidi 
tlirOU);hDut its whole lcn;rlh. Stb. The cause uf Ibla current was to be tOOjd 
for In a fault runnlni; iilon); one side of Ihc bnsln, followeil liy a dPpres^ 
of iu area, vhirb was fcrGiilcsl on lu western cdirc, and which gradaally d|i 
erauBcd in amount townnk the ea«i, and which was l^o^tinuod for ■ oom" 
ero1itt< time, with Kronlcr or less regularity- Ur. W. arftned thai tbi* cai 
wns the only onosufflcient to account for all the phenomena. espKiaUjlb 
of the dip of the sandstone and the pecaliar assoeiaiion of this rodt w|l|il 
Hap which no theory yet proposed seemed sntisfaciorlly to dispose of. 
col Tnrtntlops of dip in the vicinity of the trap were allow«l to Iw 
especially in the upper part of the basin; but the iKneral fuctA secro 
better reconciled by the aid of this tlieorv tban of any other yet 

In the dlscnxsion ivhioh folloived. Mr. C. H. Hitchcock dlssentod 1 
vlewB of Mr. Whitney, and considered that the delicate footprint 



in these strata proved that iliey n: 
state. If they had been lyinir at 
tracks would have lieen dlifercnt. 

Mr. Whitney replied, Ihnl bl» vie 
a whole, and the place where the ti 
orislDK from some local cause. 



sngio o 



L SUMMARY FOR U 
On Shnffnlrd Pi^ibln in a Cm^vvraK. at Nrrj>«ii, B, '■ —At th* Spr ^^ 

tDeetInK of the American Si-Jentlllc AfldnciMtlOtl. Prof, Hitrhcot* e>lM l4 
tentlon tn the existence of cnrionily clontroted qnnrBow pebbles and tnMt 
vcrne joints in n conilomemie recV, nt the well-known lomlli 
tory," at Ncwiwrt, H. I. The piilililcs are "onictimeii elonffnlwl to llie eswnl 
n fbot In lenirlh, while Ihetrnxea nro nlwuvs In the snmedtivrtfon. JnlnK 
ffrbroflks, occur nt Intervals, «lik\vftWAe\«rtVi\t» i)ehhie« »tid the itifll'''. 
M/fKclMaciitliiidt>9f9B ' '" "" •"^' ■—' — -•• 




t, unJ TTiu Hiiisflcd 



' adTitncwil ihfl iilea lliat (he peblilv 
tctomcnitlon wns cffuftod, had Bin 
Ipncil ti; IiitcrnI preKsurc. 

Prof. AiiJrew>, ef Miiriettn. Ohio, hnd vislied (he spo 
tbiil the pcbblM hnd been fuici], anil not elontn^tcit by lalcml preaBuro. 

I'rof. Hitchrock Biu'd thai tlio view praaentecl by Prof. Aiidrows wna for- 
merly ble own ; but ha thought the irclt^ht of evidence In favor of hia prca- 
«nl Iheory. 

ITiHHUin "PoWiA ffrtUra." — Prof, CbnrlceWhittlesey.in a paper read 
t«fure Ihc American Scientific Association, 1B3Q, slated that along Ibu anm- 
rait or diridlng ridso between the waters of Kork River and tlioao of Lake 
Michigan, there are nnmberlcss crater-like depressions in (ho drin materlnla, 
wlilrli are imllod by the people "poluah kettles." Tbey are In the (brm of 
I'Hvltlcs, innk below Ihu general Earfarn ton, fifteen, and even one handred 
r«l, (heir ouiUnc rudely circular, and their sides oa Bteep as Iho oarlh will 
stand. Tbey bavo been traced about h hundred miles. Tlie matcrlaii In 
which ihey are found arc (be coarse drIfE. They seldom conlnin water; 
boulders arc found in and around them. In the soothem part of the stale, 
linibcr tcrowB in ihem. 

While exploring the state, in 1SI9, It occnrred to him that tbeae cavltiM 
cannot be explained by the usual and well-known examples of aqueous 
deposlla. Terraecl and oblong ridt^ of sand and gravel might be formed 
by cnrn;nt« and eddies acting on loose material; but these are deprcsslona 
on an even surface. As csplanalory of Ihe matter, he would snRgest that 
Ihe phenomena was DDdcrstood on the suppositloo that ll was owing to gla- 



-Mr. f 



ilwyn, director of the freologlcal 
^tly read before the Royal Geo- 
rifcroHS quarti veins of Victoria 
2in, 230, and 400 foci, as at lbs 
the Kold- 



dalai 

On the Gold Depeats of AiatroHa. 
survey of Victoria, Anitralia, In a letter i 
lo^nil Society (London), staled that the 
appeared to be as rich iu gold, at a depth 
Hurface; but that certainty the large sizo of tbo nu^^eets found i 
drirts, conEraatcd with that of Iho iing);cts found in Ihe quanz-> 
to prove that the now worn awuj- upper pans of Iho veins wero probably 
richer than the lower and now roinoining poitions. Mr. Selwyn, accortitiR 
to hii observations, thinks (hut none of the gold-drins are older than the 
Plloeene at^. Uloccne and Eocene tertiarles have been nicogniwd in Vic- 
torin, and some probably cholk fossils have also been found. 

Uj/dmMc liining in Ooargia. — Wkhln the past year tbe gold placers In 
nnrthem Geontl^ have attracted considerable attention, and two or mora 
extensive canals or dltcbos have hem constructed to convey water to Ihom, 
■c an elevation sulEelent to wo^b ont tlio gold, by the Caiiforaia hydnnlie 
method. These placers have been examined and reported on by Mr. Wra, 
P. Blake and Dr. Charles T. Jackson. The aqueduct (torn the Tahoula 
River Is about twelve miles long, and to lake tlic water across a valley near 
DubllnCEa, a Irvsllo 240 feet high, and about 1500 feet long, la required. A 
notice of the placers, and the Improveil methods of working them, wu 
preaealed at the mooting of tlie American Agaocialion, by Mr. Blake. 

On lit occarraict of Dianioiidt in Omryia. — Prof. C, U. Shepard, In m 
communication to SiMibwb'j Journal. Jan. I8ffi), descriptivo of a locality of 
Ltiinlite, In Lincoln County, Gcor^a. calls aticndon lo the resemblance of 
k 11 this point lIlNcnliimnlle, and a bematldc mlMaco of c^tl&<w vai\. 
toll. &. also tt«M ^bU. ~ 
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informtil Ihnt nt lonst ten crj-stnU of (Ub diamonJ bail been roand in Duriu 
Connl}', Ga-i two. In Hnbcitham, two In Hnll, and one In Union CoonlXL 
The inr^tsi at ihc»o fi eolil to Iinva tieen told far Sl.% In Phlia(UI|ili'^^ 
TUo wliolo numlMr of diainonils thus Tat fonrii In [bo I'nitcU Suilcv, a»i> 
tln'rcfOru lit leaa llinn llifrt)', nearly oil or wbti^h ocvucrol in lt»(<olunill«. 
JUinmtJeeifiif (im»ranii, — A Danlifa rotnpiinr, fDrmcil some yean ih 
for Ibc purpuiv of workiiiK the mines of Greenland, faii>e rciMnlcd, u i 
Tvanll of tljeir ptoJiminnry InvestltiitionB, the illsfovcfy of numunmit «n 
of eoel, some of whirb comuin inink^ of tnHs moro ihw) ihnw feot Id 
uneier, — (1 fact which Mrlkhitrly linlimtos the pviit change of dimue 
this country, slni-e ilie only Irco wbith Is nov found Is llie miugn! and HI 
tBllK-nrollca. In Fiidcrickahub, yullow cupper nnd tin pjritiu liana tn 



3Vn In Catiforma. — At a recent meetinic of the Bwton NnL HIsL Sot 
Dr, C. T. Jackson stated tlmt ■ loiidliy conuilnini; tin on- bod bv««i dUra 
end M Los Aneclos, CullrumU, wlibin the limits of tbe United Siwm; d 
qusntity of ore la very liirire. und it yields nOl ftx L-cni. of oxido of tin, «l 
bniwn oxide of iron. A company has been forriKd to irark It. 

BmmiTkaUt Kniio/Go/dm Grorinn. — At the Insi nicoiins of the A 
Assodstlon U Spring-Hold. Ur. Wm. V. Illike dcBtrilied a FHnarludil]: ri 
Kohl vein In the iKd of the Chestoleo Biver. Georida. Il oocun In vt 
bard liombleodlr gnclNR, whirl) requires Uoslini;. The tioltl is fouBd ll 
layer of quartz and cariioiiotc of line aliont an Inch thick, and Is MCodMi 
wllb Bomito (a tullarct of bii^mnlh]. and other minerals. Abont S39 
, worth of ^Id was tbronn out at one blast, and the rrainnunla of n 
could be placed in a bu'hcl ha.'ket. The spcciment are remurkubly In a Mill 

Lnkximd Pond RampafU in Vrrimml. — Al I be tncetlne of the Am. i 
ation for the Proroorlon of Science. ISJS, Mr. C. II. Hitchcock, in a pa| 
the alnve sutticct, rcl^rred In the first Instance (i> the rcporml wallod Uw| 
luwa. Thin Is sllunted In Wri(rht Connty, In a lar^ plain, rovetitiK mi I 
of laOOacruii; fs from twn lo twenty-flve feet drep, with a rediSnndfl 
tom. Arauml the lake is a wnll of henvy stone, in tome place* l»n ftM M 
and Ihirlccn fbct wldo al the base, i>topint: up both sides lo fir* ft«M 
top, tvmposed of boulders from fifty pounds lu three tons In wdidlL ' 
top of (he wall la level, while [he land is nnduladni;- Tliii woik luu I 
reforrcd by some to aborli;ines of the couiiiry, but such a 
wllbnnt founilnlion, In Vermont, almllnr walls of an nniflcinl appe 
hnva h«en m>li('ed, — one on WillooBhliy Lake, beini: fVum flre to six M 
In bclifhr. The ajtency which has produced these wnliankinenta, lb. ■ 
conslileiwl lo he Iro. which in ihc winter, by expanaion, would Aim III 
ftnemonta of nicks IVom the central pnrt of the lake lo Ibe sborr. laM 
winter (he profrrcs* flonldhe smnll: Imi In Ibe conrsc of vcnrs, or ofafll 
Dm collection miirhl l» larKo, if iho mnteriula were abundant. Mr. J. I 
Whitney snid he hid cnnvwucfl with a jtrntleman who had vl-ited iIm U 
in Iowa, nnd he had luld Ulm ihnt tbu aintemen 

werapreaily cxnitcernieil. There wna nothlncllke a rocnlar wall. H«ea 
sldcrod It not very dllTcrcnt (Voin other phenomena connected will) ± 
boulders which he bad seen. 

On Ihr omrmice qf FamilifiroHs Limalimt ftcww/A Gmnilf naS JUira Slt» 
in F<Tinnn(. — At the Sprlnijfleld meetinn'orihc Amcririin Anoi'lHtidn Fnrtbt 
ft»mot(on of Science, Prof. HllcVieoefe cnt\Ml nttention to a deposit of ft»- 
H^^-. =^jw^ 




.', T(:nnonl, on Iho east thorp of Lake Hcmphreniaira*. on 

e Cunaila lliic. Tlio granite, vhicti was exceedingly chanu'terlmlc and 

IJIiicul. not only OTerlnid the liniciilone, bnt dipped down Into 1[ In YCinn, 

wlik'h then [in the Umettone} lermlnued. The limestone contains namerons 

In retbn^nr« (□ lhl« romraunlcnllon or Fmt, Hllchcork, Sir Wm. lAgan 
(aid ho tiioui:h[ the granlto bad eat through the limustone, nnd It would hs 
n-Bdily infeiTcd that when >n intnuivD Txich nitii thn>U|;b «. lt)s?i[ircrous 
rork, It might well overlie tt. He eoucelvcd this ^mriile to be of the uiinil 
ngc with the getierul ronnatlon or the )nvni(e In Mnlno. It wtu. In his riew, 
UeTOiilan grnnile. He believed the limestone lo be the same with the 
bcnutlful Riittnnd marble, and was or the samQ age, 

latiralinti PaJaadoloyiad DitcwrT]/. — During the past yenj, an exconlingly 
peifect specimen oT a ftwsll fii>h, of the genus Ptmapii, has been diiieaTereil 
in the Lover Lndlow rocks, England. The pniilion of these rorkH is as- 
signed by Mr. Miirrhison to higher iKsla of the Upper Silurian, Fith huvo 
liilbeno Iwen found in ihc Upper Ludlow roclis, lint none In the Lower 
Ladlow. nnil i.'Dni>eq neatly this discovery cnrries back ttie appcamnee of 
fliiiea In Ihc paiiEoioie racks to a period more remote than bos before been 
determinod. 

At the Aberdeen meedn); of the British Association. 1830, Ur. D. Page 
suited that exploraiions mndc dnring the past summer, by Ur. Slioion and 
Son, In the Upper Silurian rormatioiia of Si-otiand, had afforded ample Indl- 
caJlon of n Tery Taricd and curious cruslacBan fauna, altogether new to 
Fal4FonlolDgy. Molluscous remains of' well-known Upper Silurian genera . 
faail a1«o l>een otiluined In sulBelenl namlicrs to prove the affinities of the 
tirihii and IndicBtionB of both an aqu.tlic and terrcBtrlni flora seemed by no 
means rare liirou;;hout the mrata. The specimens obtained had a threefold 
value; Dm, as provinj; Iho true Upper Silurian epoch of the Nllborry strata, 
and tlios nffbrdini; a eine lo the investigations of other Sub-Devonian tracts 
In Scotland, yet lint very imperfectly understood ; secondly, as adding new 
forms lo the life of a former epocli, and tbua extending the iMundnries of 
our aoiiloglcnl knowled^; and. thirdly, as cnubiinf; Ihc Government pali^- 
(rnlologlslK, who hud recently published thoir Sr»l monograph on the Euryp- 
teridfE. 10 understand more clearly the luilare of this curious family of Cros- 
tae«nni, and to correct what must now evidently appear as mlslulcrpRHntions 
of their siructuro and alTlnltles, In none of the beds explored bad there 
ever been delected any trace of fish-life. Sir R. I Uurclilson remarked that 
language could scarcely exaji^nuo Ihc value of Hr, Slimon's discoveries to 
palMOnloto^lsts. 

Sah^Silaiiaii Fo$tilt. — At a recent meeting of the Philadelphia Academy, 
I>r. L*ldy called atiention lo "pcclnieu' of PalaJotmchus pre-ented tills even- 
ing by Prof, E. Emmonx, fVom Suli-Kilurian firata. He stated that lis or- 
ganic nature had been denied by alilc auiliorilles, hut consldemi that Its 
symmetry and nntformiiy were In favor of its being a Ibssil. Ii had most 
atrongly the appcnrance of a coral. 

Dr. Le Conic iiad seen aslmllnr iiody'of larger site from the copper-hcarlnB 
twks of Point Kecwenaw, Lnkc Superior. He conld not conceive that such 
nnrnt^cn nf masses of similar Ibrm could arise from molecular action 
forming concretions. 

FaalU Jiva Om LaurmUnn LimftUxm. — Al rtie meeWti^ eS ft* kw 

^- - • - --^SW, Sir Wlllintn Ixignn, ot ■ " * " 
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gnrc nn ncoiinl ot some Impressions nwcntiv ronml In Ihc Laiircnlian 1lni»- 
cToncs. He null) llienc were tbe lowol n>ch« in Canada, are rWim ia,£na n 
12,000 ftwt Ihicb, and liavo alwayit been con&idonHl aioli!, or devoid of vA- 
mul lift! bill, rituB BQitio specimani! shown by llwsponker tollic niidicnc*, bo. 
wu led to lliink Ibey did ahuw Imiireulons of niral. IT tIick lmpre!>uou« 
liad bwn Touad In Silurian, or Mctamorplilc rocks, Ilic; would M oaat lura 
been reroiToiI to ihc eornli. 

Foaa Iteindrrr /rom Xfnj rurfc. — At n meoling of Che PhllndcipbU Ac- 
atlcm]-, August 23il, IB-^O, Dr. Loidy read a Icltcr rrom Dr, G. J. Fuhtr.daMd 
oi Sing Sini;. New York, eivluir nti ateouui of an antler of the RciodMr, 
ivhicb had been found in the vioinlly of tbn plun! mcntloool. Tbe epDcfneii 
was diicorcrcd, In cxenvaliiin; a peat-bod, at tbo depth or tlx Teet IVooi tha 
surRkco. The pca^lll:d Is almost on acre In SKient, turronnileil by bleb 
({round, and loaks ae If ll boil bccti tho site of an ancient lake. Dr. L. ob- 

, Krvcd thai then: Is a slmlhir specimen of ao antler of the Reindeer in iba 
museum of the Academy, which hod been foand near VincentuwD, Kcw 
Jomey, at tlie depth of four feel. (See Froc. IS-JS. I7U.) The dlHwery of 
Ibcse rctnalns of ibe ReindeeT, and llkcwiM of ibe remains of the Waltw, 
in similar positions in New Jersey (See Trans. Am. PhU. Sac., xl, 81|, favor 
the view that the Arclle fanna, at one period, extended its bouDdorjr ntudl 
more soulbcrly tban at pnsent. 

On lAr occurrence qf Bona and Te^k in the Ltad-beating CreiiioHi of On 
.Ararth-TTaf.— Allhc mcctfliB of the Ameiicon Asuodulion, 1859, Mr. J. a 
Whltnoy exhibited fbssil bones and teeth, found in the h>ad-bcartng cktIom 
or Ibo Nonh'WcHi. In iba cap-rock, *s II \» culled by ihc miiierg, tber« an 

~ llssurcs and cavities, from fll^y to one hundred feel betivalh tbe sBilbrc. 

. These eavltlcs are usually lined with lcad.<in;; in Iheoi am found the lerlh 
Of Ihc mastodon, — usually the milk-tcothof the yonng. — also of the peccaiT, 
also of tbe buffalo. The tceib were in a gfimi aiato of preservation. Tl^r 
ore ftiund In many looulitlvs — the teeth of the mostodou predomiiiadiig. 
Be believed ihat this part of the country never via subject to the drift, M 
no boulders were to be founds no striae marks. Mr. J. W. Foster also de- 

, scribed the geological position of ttio bones of the cxtlncl peccary of lb* 
West. They exist on the lino of the BarlinKton and Mlsslsdppi RallrMiL 
Id a cut on that rood he found one ekeloton at tbe depth of eiKht Aw, a at- 
und at the depth of twuDly-live feel, and a third at the depth oriweiilr.aif^ 

I ftei. 

SrvplloBs of Mount Frniciai. — During the post year Tesuvios bos been ia 
n state of nearly constant actlvli}-. without any very great or strlkiiiR ernp- 
lions. M. Palm lerl, who bus l>cen cnt^ged In observations on Us action. 
ilnlcs, Bmoni! other inicresilntf mcmomnda. that n^preat obandonre of twd 
hu been subllmetl rrom the crater and tlio lava, mainly In Ibe itate «t 
chloride, The chloride and salphato are also found mixed. Much Of (be 

I TolcoDie smoke bos been found, by H. Pnlmleri, to be ehlorlodlc acid. 

I Sufr-JMorim! EroiiUoH. —Tho barque IMla, of New York, reports, on Ibe 

Hdl of Januar}'. tn the Gulf of Mexieo, paasinK ibroniEb a scnni of smoUng 

^ntcli which extended for tevernl miles, and emitted a most naoaeating odoc. 

W OS THE EIIOSION OF ROCKS VH TERMOITT 

I A( the Sprinirfleld meeting o^ Aie Kraettudi Aseadation for lb* 
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IhlW.I by Iho rorki of Vermont, A entlsfactor)- proof of llic c\isleijL-c of 
nuTunla of wiiKr in pnrticuiar localities In former tlmi's, was to be found in iho 
" pot-bales " In »oli<I iwk ; nnd numcroua cxninples of these In Vprmom, 
M vuioiu elCTsHona aboTO existing itreams, nhowed that the wholu vallL-y 
had br«n worn oul beneath the pot-holes. In Ncw-Fone, they were fonnU 
300 feci BbOTe the Tallej. In North Wardsboro', 600 R«t; and In Vfeat 
Wanlnlmro', npon the dividing rldito between two vnlleirB, 1200 Jtei above 
the ralipy. and nearly 2000 feet aboyc tho ocean. In fhct, thcue pot-holei 
may Indicate the courses of larBo rirers upon this continent In toriner peri- 
oilii, when the conB^unitioa of the conllocnl was mnch diffeienl tVom what 
it Is u present. 

Anolhcr proof of erosion was to be found in iho varied inelinstlonB of 
strata. IT Ibe same kind of rock wu found In the places dipping: In oppO' 
site directions, like the roof of a house, it was reasonable to infer thut they 
wore formerly connected logelller, nnd by prolon^'InB npon the paper the 
incllDAttoas nod diitances of those strata, the emonnt of rocit that had hceu 
worn away coald ba measured exactly. Secllona now show where Ihls 
mea&urcroeDt nil([hl be made, and It was stated that in some cases It iniithl 
bo dearly seen Uuu at least four miles In thickness of rock had been removed 
by erosion. 

Another and new proof of the amount of erosion was infcgested by the 
position of lofty peaks of prolmslve granitca, etc. Mount Arcuiucy, in Ver- 
mont, wa« instanced as an example of granite extending: more than two 
thousand f«t above all adliccnt roekn. When tbe granite was melted, it 
must hare l>een sustained in Its place by other rocks that were sedlmoniarj 
and not Igneous; otherwise the melted eraolie would have flowed over the 
snrroanding rocks. Hence, at this locality, as mnch as 20(10 feet of mate- 
rial mo.-'t have been eroded, leaving the ipnnile mountain now towering far 
above the o^aecnt tedgee. 



OBIOIN OF THE FBAIRIES OF TBE NOBTH- WESTERN UXTTED STATES. 

lu the Otologt of -Inira, Vol. I. by Hall and Whitney, the various Iheorlva 
which have, at dilTciont times, been bronghl forward la account for the oli- 
•eneo of ireos in the prolrle re^ilon, ore discussed and pronouncurt to bo Innil- 
equate. It is attempted lu the report to show that the extreme flnennst of 
the particles of whidi the soil is made np, Is ibo pndomlnatlng cau«e of iliia 
pacnllar eondlllon of the vegetation, and some facts are utaloil to eonnrin 
thb ilMory. Kcoionlng ^m analojg' of the >miiIlor prairies to the Ihicklr- 
modvd reirlon of the Upiw Penlnsnia of Mithl^^an, It Is liircrred, " Ihnt the 
'Wluila le^n now ocmplod by the pmlrlds of the Korth-wosl was once an 
bninensc Like, in whose basin scdimenl of an almost Irapalpnbio Bnones* 
padaally accumulated, under condittons. tho discussion of which la post- 
poned V> another volume, In which the drift phenomena of tbe Knrtb-west 
will be taken up: that thb basin wa« ilrained by tho elevation of the whola 
iCKhm, but, ai llni, so slowly, that the finer particles of llie siiperfleini da- 
pMlla were not washed nway, bnt allowed to remaiu where they were ttt\^- 
nally dopoaited. After ihe more elevated portion of the former prairies had 
been laid bore, tjw ilrulnaKa bcromiiig eonc«>itr 
the nnrrent lUnR produced, aided perhaps by a mors rapid riM of the n 
■eqiilmd anindeni velocity to ««ar flown ibrongb lh« Owt V 
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1-828 ahitdal or sdEsriPic discotxrt. 

irltb tbe nnderlfing drin matedsln, or with abraded fngments or Ihc mrk 
In {iIkc, aa lo give ri«o to a dlffuront churader of coil In the vallp.rc from 
tbM of the elcTMed land. This valley toil, being mach less bomoccntoiu 
In its composition, and conUunInK a Lnrgcr proportion of coame lualirlnli 
than tbtLt of the npJnnds, accms to have boon adapted to the growlb of fnr- 
KDtatlon; and In consequenec of tilis, vra flad »ach iocalliic* corcnxl 
tn abundant gron-ili of timber. 

'hcrcvur tbcre ba« been a varintlon IVoni the nsunl condition* of tlic 
in the prniiie or Iti the river iMiiotn, there it a cotrespondlng change ia 
I Ibe cbaractcr of Ibo vegetation. Thus, on ibo prairio* wo (omelimcs mtcl 
I with rid)^ of coarse material, apparently deposits of drift, on wblrfa, Trom 
le local cauBC, Ibere has never Ixxn an aei^nmulalion of Sne aedlmenl: la 
h localities we Invnrlubl.v find a growih of tlmlier. This la the ori|;1n uf 
[ the groves scnllercd over the prairies, for wliose isolstnl position and pcco- 
es of growth we arc unable lo account in anj other wnjr." 

IS THE SOLTBERN OCEAN. 

Capt. Sfrbjr, of the ship Uneowali, from New York to San Fran(di<<>0, re- 
ports an cnfonnior with a mass of ice olT C:ipo Ilom, Aoij. 9t!i. ImmcnM. 
alinoit Iwyond preredent, for the latitude. He Btnlcs " that al first he could 
not licllevv that it was ire, and, thinking he mli;lil have been drifted to liic 
nortbivnrU during' the aoveml daj-s in wbich be had not been able to gat IB 
obaervatlan. set it down u an Island covered with mow. The wind «u 
Item the caiiward, and Ibo shlpcolni; at themioof cit;hiktu>is: abeMMii 
brought tbe whole body above tbe horizon, and nut long after (he Ice mu 
Ibund to BtTFicb alonj; ilic whole head and on ihe weather liow, Tbe covn 
of Ihe ship was then altered, so a« to bring the lee on (he leo l>ow, aoi] gni- 
'ully, as tbe boarings altered, five Icebergs, of various elzes, were made ouL 
The ship passed within a few milcB to Ihe windward of them. 

" The lci!-fiel5 and IceberRS were estiniHtcd lo be from ciuht to ten nllH 
long, nnd very high —a solid masa of ice agnlnsl which the sea brQlte, ai 
upon Iho iron-twund shores of a continent. At tbur miles dlsunce, tlK 
water obotit tbe ship was agitated n-lih eddies and ripples, caused by tbe 
opposing presence of m> large a 1>ody lo the usual ocean cnrrents. The sides 
KloDg Which the ship pnsucd ap]iean>a lo be prcdpllona np for man than a 
hundred fbot IVom the water, when they broke np towards Ihe peaks la tbe 
Interior of the island; and down the steppes, Ihe spy-giass showed the exIK- 
enco of great gnlliei and water-enurws. When the sun shone fuU npan Ibe 
Island, It reflected Ihe light with great brilliancy." 

on TUB ORES OF ZDiC AND UAKGANESE FBOU ABKAXSAS. 

Dr. Wm. Elderhorst has nnalyicd various speelmcns of Smlthsonite fton 
the counties of Lawreuee, Uurion, and Inilcpcndence. The principal mliua 
are situated In Lawrence county; Ihe principal ore Is a massive, bitiwtilsll' 
yellow, cellular Smllhsonitc, occasionally subH^^'slnlUnc. The analysM irf 
average specimens show a very high per ceutage of oxlile of xlnc, vaiTlnc 
* >m 19 lo 01'7 per cent. ; a very Impure specimen, a nilxlnro of carttonaH 
line with clay, yielded 33 per cent, of oxide of linc. The Arkansas ons, 
compare very favoraijly with the best European ores, for axatnple. 
of Upper SlleBcia,flio Rtv(;tili,ti vovUn^, Belgium, PolanU,^e. 
KWCBW In doloroite. wmMtowi toT^gjflw-* *' — ■- -— - • ■■ * 




■ the rock, bnt nsiully in more or ires rounded, ImKiilM- plKM, mtbeddM 
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or oxide of xlnc. 
; Smith son lie of SIftrion county fs occiwioDoliy fonnd Iniruslcd with A 
brdra-cnrbonBteoriinc, whose componltion Is cxprEised bv Ihe fbrmuln 
).C0l)+aZnO3H0) anil for whlfh the name of Marlimiie is [iroposod. 
Ltalna neaiiy 4 per cent, moro oxide of line thui Stnltlison found in 
lalfslii of line hloom, 

! lame chemist puhllahes analyBpfl of (lireo specimens of psilomeliinp. 
Independence raonty — ronsidering them, with Ramraclsbcrti;, as coni- 
iDndi of pcroxlile of manRnnese with bases of the constitution RO. He 
derives from hia analyses the following rormulnr, as oppressive of Ibcir com- 
position, 
(MnO.Ba0.nO),MQOH-fl-37 per cent, of MnOt mechitnirallv Intenni.xeil, 
|MnO.BnO.CaO.HO}.MnOH-3'S] per eenl. uf UnO> mechanically Inter- 



im Itard eonnty, hu the same compo^liioii as the 

from Kubeland, nnalyted by Rnmmelsberg, namelr. 

(MnO-CoO.BaOl.SMnOri-SHO+xMnOs 

The romnosition of a flnh specimen of maii^ncso ore Is expmsod by tlio 

formula 4(UnO.CaO.UgO.IIO).'iMn03; or, if Ihe small itiinnlJiIeB of Umo, 

ma^esia. and water are considered as accidental Impuriliee, by MniCM, the 

composition of bramite; the proportion of mani^new) to oxygen boing as 

29-72; In braunito Ihe proportion Is tWlB: 30-43. 

Prof. Elilerhom expresses Ihe opinion that Arkansas is destined 10 Uko 
lead of oli Iho Wealem Stales in her resources of ores of ilnc and 
uese. — FinI Biporl nf a Geological Beconnoiiiaaiat of Iht iVoM/imi 
ft* <if ArbiHtax. By D. D. Owen, Wm. EWerhorst, and Eiiward T. 
Liaie Beck, !SC8. 

rnoF. OWES on fossil masisiai-s. 

hThe following is an abairnct of the conelnding lecture of a course recently 
TUrered by Prof. Owen, before the Royal Instltatlon {London), "On Foesll 
lis," In which the causes of thith- Dxtinctiun ore panlcolarly ixin- 

le probhjmof the eilinction of species, I linre Hltlulosay; and of the 
lyalcrioos salijoct of their coming into 1>cing, nolhinit praHtnblo or 
a the purpose, at present. A* a caUBO of extinction In limes auMrior to 
iin, it is most tinsonnhle to assign the chief weight to those pudual 
chanj^s In the conditions alfoctlne a dne inpply of snstonnnre to animnts 
in a state of natnre which must hare acrompanlod the slow nltcmnllons of 
laud and sea hronirhl alioiit in Ihe B^oni of invloicieai time. Yet thin rcawm- 
inj; Is applicable only to land animals; for it is searceiy conceivnlilo Ibat 
«uch operatlonn can liave affiMlod gca-Bshes. 

There are cliarncti"ra In Innd animals itmderins them more olinnxlnus to 
extirpating Influence*, which may explain why so many of the larger ■!«■■ 
cUii of panii'utnr cronps liiivo become extinct. wliil>il Bnuillcr spwici of 
equal nntlqiiliy have lurvivcd. In propnrtlnn to Its \ra\^ \i \Vn d.^Rve^K^ tA 

' ff'ytLffljJBJuri.liiff l'*""^"'-*" «t-'»'M«^» yaCTqaa teMfc^^ '* 

■^ ' • -^^ 28* -^" 
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ora erei lendln^t lo dissolve tbe vital bond, nnd lulfj offMe the Utids 
a Ifac ORliDory chrmlcal and physlml Ton-es. Anjr chansa, Uktv- 
locli extcrniU a^^cacics aa n Bpcclea maj' have beea origiiiBJIy ads|>wd 
to ox)st In, wl[l iniliuile ogainil Ihat oxiitcncc in it de^nc prDponioiialc lo 
llie eize vliicb may Fhurndtrlzo iho apeclcs. If a dry Bcaioii bo p^liully 
pralonsDcl, the Inrgo mtuntnal wlU suffer (Void tbe dtoogbt soooer tlinn tli* 
Biunll one; If suck alcerBtion of i-llmalo affect tbe qoanlity of vc|>etablo 
Ibod, tbe bulky herbivore will Snt Tcel Ibe effects of slinloil naumbmeni; 
]f new cTMmlCs he InCroduTed, the larire and conspicuoiu nnimal will fall a. 
pre)', while the ^mailer kinds tvnceal Ihemneires and eicapc. Small ijiukI* 
mpods, momiver, arc tooro prolifir than larga ones. Those oT the bulk of 
tlie maatodons, mcgalbcria, glyplodons, and dlprolodons, are unipanHw. 
The actual preaenee, therefore, of small Ipeeiei of animals In eonntrlu 
where larger species of the tame natnral families roimcrly existed, I* nc* 
the conseqncnee of de;{enerallon — of any ^diinl diminution of the alM — 
of sueh spoeiee, lint Is the result of clrenmstanres which may be IllDstrated 
by tbe fable of the " Onk and Iho Reed ; " the smaller and frelilet aolmali 
have bont and acronimodatwl tbcmselvei to cbaugcs lo whlcii lb* lugtr 
spedea have Bureurabcd. 

Thai spedcs should become cxtlDet, appears, from the abnndnnt bnof' 
eKtInction, to ha a law of (heir exlsienre; wholher, bowevcr, it be inhenni 
In their own nature, or be n>latlvD and dependent on Inevitable chnngM In 
tbe fonditlona and theatre of tbeir existence, ts tbe main snlttect (br could- 
cnitlun. But, admltttnK extlDption as a natural law which has opeiwed 
from the bcKinnlneof Ufa on this plonel, it inii;hl be cxpn-ted thai Mnnt' 
evidence of It should occur In our own time, or wiihin tbe historical period. 
Buference has been made to eeveral Instances of (bo exlirpaiion ofap** 
da, certainly, probably, or possibly, due to the dlrort afivncy of man; bst- 
this cau«e avails not In the question of the cxtluctlon of speclm at pcviob ' 
Trior to any evidence of buniancxistencci II does not be] p us in tbe exfila-' 
' the minority of citlnctione. as of Ibe races of aquatic iUTonelinta' 
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Within Ihe last century, academician* of St. Pclcrsburic and Kood natnin)- 1 
Isti hate described and given n<;ures of tbe bony and the pcrisbablo p 
including tbo alimentary canal, of a lance and peculiar fucivaraiu Silc 
— an amphibious animal Uke the Uanaleo, which Cuvler dasslDed wilb hb ^ 
bBTbivoroni Cclareo. and called Slallerla, alter iu discoverer. Tbla ■ 
Inhabitdl the Siberian shores init tbo mouths of the great riven ther* dk- • 
embosnin);. It is now believed to be extinct, and this extinction 
to have been due lo any special quest and persecution by man. 

n this fact tlio opemilon of chnngos in physical fcoKraphy, whirli 
have, at lentnh, so affected the conditions of existence of the Slellorla m 
have caused iu extinction. Snch chanifcs had oponued. at an eartler petfci^ < 
lo Ihe exiinclion of Ihe Siberian elephant and rhinoceros of 
giDlii and lalitudes. A future eenemtlon of xooloei"ls "■>" ' 
tbe Qnal disappearance of ihe Arctic bufralo (Oi;i*os uiofrfladis). FouU ■•■ • 
mains Of Ovibos and Slelleria show that Ibcy were eontemporariosof Statai' 
' is and RAtnovrsi ri'rAdrrAmiu. 
Tho (treat XnkfAIca impmm'f, L.) seems to be rapidly vertclns to axdnellon. ' 
|[ II has not been speolally hunted down, like the dodo and dinomi*. but by 
w ba» Iwromo more scarce. Some ot llbb QitiAaflLcal cha)i|;«a Jtflbclit 
• ftromWe 10 tbe t(«\V\»\nR otUS ""' ■ - 




t or Dl)9crval!ciri. A tH<Mid nlio last jeai veiled Iceland, informa mo 
Ihal the lost fcreal auks, known with anything like ccnalnt; to bavo been 
there »Mn, were two which were lokan in iSM, during a visit made to Ihs 
hij-h roi-k railed " Eldey." or "MeeleoektBri," Ij-in-roff Cape licjU lanes, The 
sOBlL-west point or Iceland. This Is one of three prin<.'I[ial rocky IsletA 
Tonnerly cxislint; in that direction, of which the one, Bpceially named (Vom 
ihU rare bird, " Geiifugla Skcr," sank to the lot'cl of the surface of the lea 
dariDi; arolcBDlc dlstarbanco In or about the year lEIO. Such dlitappesronce 
of the fit and DiTontblo breeding-place* of the ^cn inpHiiiii, ntDHt form an 
Imponunt element in Ita decline towards extinction. The narnbers of the 
bones of AJta inpania on the shores of ti-eland, Greenland, and Denmark, 
attest the abundance of the bird la former limes. A considcnuian of tucli 
Instances of modem partial or total extinctions, may licst throw light, and 
sajrue" 'ho truest notions, of the causes of ancient extinction. 

As to the snccesslons. or eomlng in. of now species, one might ipecidale 
on (be gradual modiflabiUty of the individual; on the k'ndency or certain 
vailetlea to survive local chanfres, and thus progressively diverge IVom an 
older type; on the productian and fortlliiy of monstroos olfspring; on the 
pofsiblliry, e, i;.. of a variety of auk t>rtng occasionally hatched with a 
somewhat lou4;cr winf^ol, and a dwarfed stature i on tbo probability of snch 
a variety better adapting Itself (o the ehanijlnt: climate or other condltlaiis 
than the old type — of such an ori^n of Alai lurda, e. tc. ; — Iml to what 
purpose ? Past experience of the chance alms of human nmey, unchecked 
and nnguided by observed facts, shows how widely they have over gianeed 
away fhjm the gold centre of truth. 

As the result of the evidence accumulated by geologists, I hnve ofDnned 
(hot the sDccessire extlnnton of Amphitberia, Spolacolberia, Trleonodont, 
and other mesoiolc forms of mammals, has been followed by the liiOiidno- 
lioD* of much more numerous, varied, and higher organized fbrms of tha 
class, during tho tertiary periods. There are, however, gcolo(;lsu who mnin- 
tnin that this Is an assumption, based upon a partial knowledge of the facts. 
Uero negative evidence, ihey allege, can never satisfactorily establish the 
proposition that the mammalian class is oT late Introduction, nor prevent 
the conjecture that It may have been an richly represented In secondary, as 
In tertiary times, could we hut get cvidcnca of the terrestrial Fauna of the 
ooUlic continent. To [his objection I have to reply: in tbo paleozoic strata, 
which, from their extent and depth, indicate, in the earth's existence ns a 
teal or organic life, a period as prolonged as that which has folloivcd their 
deposition, no trace of mammals has been observed. It may bo coneedcd 
that, went mammals pocidlar to dry land, such negative evidence Would 
weigh iltdu in producinKconvlction of Ihcirnon-exlstencc during the Silurian 
and Devonian sons, liccanse the explored parts of such strata bavo been 
deposited froQH an ocean, and tbo chance of finding a terrestrial and air- 
brealhliig creature's remains In oceanic deposits Is very remote. Out, In the 
present statu of the wann-blooiled, air.brealhliig, viviparous class, no genera 
and species are represented by such numerous and widely dispersed Inillvid- 
u.ils, as (hose of tlie order Cctocca, which, under the guise of flshea, dwell, 
and can only live, in the orenn. In all Cetacea the skeleton Is well ossified, 
aiid tha verlehriB are very numerous: the smallest Cetaccana would be 
deemed large amongst land mammals, the largest surpass In bulk any 
creatures of which wo have yet gained cognlioneo; the hu([pat, IcW-VjaiKw, 
Jcnanodoa, la^alouur, m»amq|fc, wMa^«. i» a. Ani<^ \fc« 
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wllb the modem wlinle, of a liundnnl feat in k-n^ib. Durln;; tbc jmtiai IR 
wbicb wo linvc proof ilmi Cetnivs havo sxislvd, ilio evMcnni In ibe *hat 
of bond Mid tiwih--wh!i'hialt(!f onilurinfrcharectcriaUrJ tn ino«(af (lia*ii 
clea are (iMMillnr for iliclr nirat tmrnlKr In the ume Indlvklaal — man ban 
been nbDtidanilv ilcposlied at the bottom of tbe beai and u oKhaloM* 
Rrainptu(«, dolphins, nnd porpolsea, arc teen eambotllng In shooU In de^ 
oresni, tax Itom Inncl, ihclr icmnlni will form the mo«l cIianu^tiMlsUc cffi 
donccR oT Tortebratu life in the slratu now in coium) of fbrmaiton U 
bottom uf such oreans. Accordii^^lj, It romlats with ibe known 
bticB of the Cotacran class to Qnd Ihe marine depmiti whirh fbll tn>m inM< 
tenanted, aa now, wllh vcrlebmtca of that bi^b ktwIc, containing the 
cvidcnecl of tbe order In rait nbundanm). The red mg ot our m 
coantlei contains pelrlHcd fro^menti of Ihe skeletons and (wMh of ti 
Olncea, in each qQunilties at lo constitnto a p«at part of that »ooi 
jihosphote at lime for wlilch >hc red cmg is worked for tbo tnannramre of 
artiflcial aianure. Tbe scanty evidence of Cetaeca In cretonwai beds 
to indieate s similar period for their hosinninj; bb for lUc »o(V«caled trrloM 
and ctenoid tiitiea wliich bore superseded the ganoid orders of 
times. 

We cannot donbt but that, had tho genera Icbthyosanms. Pilovarai, W 
Plisiosaarus. been represented by tpeeles in tbo same ocean thai wu 
pealed by Ibo Boloinodons and Dioplodons of the mioeetia age, tbe l> 
and lectb of those marine reptiles would have lestifiod to their eminence w 
abundantlj as tbe? do at a prcvlona epoch In the eanii'a bistoty. But M 
fossil relic of an ennilosaur has Iwen found In tcrtiaiy strata, a ' 
cnalioianr has been detected in Ibe present seas ; and thej ai 
lieid bj competent natnralisis to bo eKlineC In like mm 
nc[catlvo evidence wrigh with ras in proof of the non-existcnoe of ntatiW' 
mammals In the lioaalc and ooiitic tlinos. In tbe marine deposits of tl 
secondary or mcsoiolc epochs, tho orldenc« of vertebrates eoTBrntoK tito 
ocean, and prcyin); on Inferior marine vertebrate*, is as abundnnl as Arf 
of alr-hroaihlng renebrates In iho tertiary Kiraia; ijui In ihc one, Ibc fboS 
are enclualvely of tlie cojil-bloodod reptilian clas 
warm -1)1 soiled mammalian class. Tlic Enaliosaaria, Cetiosaaria, and CtoA- 
dllla, played the same part, and fhlHIIed similar olDcei, ii 
which Ibe lias and oolites were prccipitalod, u tbo Delpiiinldn! nnd Bato> 
nidse did in the icniurr, and itill do in the present seas. Tbcni ~ 
conclusion, tmm l>olh ncftatlre and positive evidence in lhi» matter, 
tbe Cetacea succeeded and snpemcded the I'jialiosauria, To the mtnd A^ 
wttl not accept such conclnsioii, the strntlflcd oolitic roclt* mnsi ci 
monuments or trustworthy records of Ihe condition of life on (be emt ri 
that period. So far, however, as any trenemi conclusion can be dcdiMi 
thim tho large sum of eridcure above rcrcrred lo, atid conirut«d, II ll 
tt the doctrine of the U ni form i tartans, Orpinic reinHins, traceil fl 
ir eariivet known graves, are succeeded, one series by anutber, M 
at period, and noter rcappenr when once lost slithc of in Iha ur«a4 
1. As well mlzhl wo expect n living Ichthyosnur in tbt- PadSc, I 
whale in Ibe Uas. The mie (nivems as ntrondr In tlie n>rm*p(«l I 
• prospect. And not only ns reflpccfs the Vorlcbrntn, lint the »nni ot It 
U species at eai'b succesaire m^losicnl period ban been difftlnrt n 
r 10 such period, liol ftiM iVe QiA\Tn\\aT. tS uich fhriu oi 
i^jlomltiuieout', ths «N\aBW!(ik.ia ' 
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local. Oyer Ihe wider field of lift, it any given rpocb, iho clinnpE has betn 
giDilual; and, as il would seem, obeilicnl lo Home concral, but ns yet 111- 
cninprelidiKlud law. ta regard lo oninial Uti, anil lis usigncd work on tbU 
pionct. [Iicrc hac, however, plainly been an ascent and pro^^'esB in Uio mnjn. 

Alllioogh Iho Uammalla, in regard to the plenacy development of l)w 
chamrteristlc orders, belopg lo the Tertiary division or geological time, just 
t» " Echini are moirt common In the superior Bimia; Ammonites in iboM 
beneath, and Pmducll with nnmcrous Encrini, in the lowest " of Ibe 
■ccondarf itntta; yet Ibo beginnings of the class manlreat ihemsclTes In lbs 
fartnalions or Ihe earlier prccodini; ilivlsian o( geological lime. No one, 
save a prepmacsieit Uniformitarlan. would inrer Trom lbs Lndns of the 
permian, and the Opl» of the trius, thai ibu Lamclli branch late MoUoscs ex- 
isted In the uune rich variety uf development at these periods, as during 
llie tcnlar)' and present times; and no prepossession can close the eyes lo 
ilie Tact that the X-ameUibranchiato haro eupcrseded the PalliobrAiichiate 
blralTcs. 

On nc;caiiTD evidcnco, Orthliilna, Theca, Froducia, or Splril^, are be- 
lieved not lo exist in the present seas; neither are the existing genera of 
siphonaled bivalves and nnlvulvcs deemed lo bavo abounded in psnnlan, 
Iriauic, or oolitic time*. To suspect that Ibcy mar have then exislad, but 
have hitherto escaped obscrvntlon. l>ceauie certain Ljimclllbronebs wilb an 
open monllc, and some holoalomntous and aslphonato Gnstrupods, have 
left their ranialns In sccondor}' strata, Is not more ceasonalile, as it seems to 
mo, Iban to conclude thnt the proportion of mammalian life moy have been 
as great in secondary as in icrtior]- slraia. Iiccause a l^w small forms of the 
lowesl orders have made their appearance in trinssle and oolitic tiedi. 

Turning from a retrospect Into past time to the prospect of time to cone, 
— and I have received more than one inquiry Into the amount of propbullc 
insight imparted b; Palioontolojty, — I may crave Indulgence for a (Cv 
wonts, of more sound, perhaps, than signiUcancc. But the reflective mind 
cannot evade or n»iit the tendency to Kpcculale on the future coarse and 
ultimate fate of vital phenomena In this planet. There seems to bare boon a 
time wlicn life was not; there may, therefore, be a period ntien it will cease 
to be. Out most soaring speculations still shown kinship to onrnnlure; 
we see the element of flnallty in so much that wo have cogniunco of, Ibat 
it must needs mingle with our thoughts, and bias our conclusions on mnoy 
Ihiuga- The end of tlie world has iKen presented to man's mind oniler 
divert aspects: as a general conflagration: as the same, preceded by a 
millennial exallalkm of the worid to a Panullsiacal stale, — the abode of a 
higher and blessed race of intclIigtnce^^^ If the guide-post of PiilaiontolDgr 
may seem to poltit to a course ascending to the condition of the kttor 
specnhition, it points but a very short way ; and, In leaving II, we find our- 
selvea In a wlldomoss of conjecture, where to try to advance is lo And our- 
selves " in wandering mazes lost," 

With much more entisfaciloa do t letnni to the legitimate deduction* 
from the phenomena we bavo had nndcr review. 

In the survey which I have taken. In the present course of lectnres. of the 
genesis, succession, gcogrsphical distribution, atHnllicH, and o^tco]iii;y of 
the mammalian elais, if I hn™ succeeded In dcnionMrnllng the pcifcel 
adaptation of each varying (brm to the •xlgcnrlcs and bublK and well- 
being uf the spci'Ics, 1 have fuiniicd one object which I bail In view, vli.. to 
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iMea Able to demonatrale b unlfonn pUn pervitins ibn i>EtMiloi:i(al iitrw> 
tnre oT so many dlverslflisd aatmstod iKint^. I mu^l bare enfbmMl. wen 
Ihnt nweaBBTj-. BB stroni; b coiiTiction of Iha uiiItT of^lhe Creatlre Oh>». 
IT, In Bll tbe strlhinR ehanRca of form and proponion wblch bave ptutnl 
nndec review, wo could dieconi only the resalu of minor modiflrBdoni of 
tha same fl>w oasrous elemciils, sorely wo mast bo the mora sirlktngly Im- 
pretaed wllb tbe wlulom and powor of ibnl Caiue wbicb could pnidora «a 
much varlely, and at Ihc snmo timo mrh pocfert odaplslioDi and endow- 
ment«, out of meuns so simple. For, in wbat bare ibo9« mcrhanical inHm- 
mente — the hands or the ape, the hoors of tbe hone, tbe flns of the whale, 
the trowels of tbe mole, the winti:! of tbe bat — lo variously rormed to abef 
the behest! of TOlition in denizens of dilTbrcnt elements — in irhal. I say, 
ItRte iber differed from the aniflclBl lostramenu which we oarselTC* phu 
with fbresl^bl and calcuiulloD for analoRons nses. save in iheir grestcr coid- 
plenity, In their perfection, and in ibo nuliy and limplldtj- of Iha elemtoM 
which are modified to consillntc Ibcse several loromollve organs. ETRy- 
where In organic nature we sec the means not only sabservitnt to an end, 
but that end accomplished by the simplest meaiiB. Hence we are compelled 
to Togartl the Great Cause of all, not like certain philosophic andents, as a 
uniform and quiescent mind, as bd all-pervading antma niHirdi', bnl as a 
octlTo and anticipating Inielllecnce. By applying the laws of comperoiln 
anatomy to tbe relics of extinct races of animals contajned In and cbarader- 
Izlng the different stmtaof the earth's crost. and corre^pondinK with al 
many epoebi In the eanh'a history, we make an Imponani step In odvMni 
of oD preceding philosophies, and are able to dcmonslraie thai the «aiii« 
pervading, active, and hencHcvnt Intelligence which mauUbsls Hi* poatf 
In our times, has also manifested Hie power In times long anterior to lbs 
records of oar existcneo. Bui wo liicewlse, by thc«e invcatigalk>Tit, galB • 
still more important tmth, vis., that tbe phenomena of the world do OM 
socceed each other with the mechanical latoeness attrfbated to itwm Is tke 
cycles of tbe Epicurean philosophy ; for we airi able to demonilrate tllU tkt 
different epochs of the history of tbe earth were attended wllh comspaoil- 
ingcbnncesof ort^nlc straclarc; and that, in nil those instances Of dittn 
the on;sns, as nir as we could comprehend tbclr use, were exaedy Aost 
best snilcd to the functions or tbe being. Hence we not only tbow fatM- 
gencp evoking means adapted to the end, Iml, at successive llmcf 184 
pei^od!, proilndng a cbnn^ of mechanism adapted to a chnnge In i iKiMl 
conditloni. Thus the highest (^erallxatlons In the sdcnco of Mptnk 
bodies, like the Newtonian laws of universal matter, le;id lo the tmeqatmeil 
eonvlction of a great First Cansc, which is ccrlnlnly not mecbsnlcal. ITirffet- 
fcred by narrow rcslriclions, — unchecked by the timid nnd unworthy halt 
of mlsimslfbl minds, diugina, In regard to mere pbyaii*! queitlMi*, I» 
belterii, for which tbe Author of all Imth has been pleased to nbsdlWa 
knswlwigo, — our science becomes connected with the iDftlesi nf s<nl 
speculslions; and I knon- of no topic more niting to the setitlmenb wNk 
whieh I desire to cnncludc the present course. If I believed — to v«e tbt 
lnngua).-e of a glflwl contcmpomri' — that Ibo Imosinatlon, the fteliap, (In 
■ itellcciunl powers, licarlna; on tbe baslncw . - 
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Bnl Burdy we moil all liclicvo loo ftnnly in [ho ImmulnUo attributes oC tUa 
Doing, in wliom nil truth, of wlialcvpr kiiiil. (imli in pmpcr rcsiiu^-placc, t 
think thai thD piinciplcs of phyalcul and moral inith con uver be ia lutitii 



Dnring the sammcr and fall of ISJS, the re 
■anrtnn mpttip, closoly .allied, but inrgor, tlian the uxtlnui Iguanodon, of the 
Wcotlen and Lover Grcensands of Earope, were diacovetixl, by WllllBin P. 
Foulke, or PliiliulelplilB, In the crulaceoas marls or UaddonfiL'k], Camden 
Co., X. J. The circumstances otlcniling this dUcorery, and tha fotlowiijg 
description or the bonui, am i^ven In ibe proceedings of tUu Phil. Academy, 
for Divvmber U, 18.'i8. 

Dnt\nie the aumnicr and antninn at 1SJ8, l[r. Fonlkc vinitcd a nelKLbor, 
Mr. lIo|>liiii&, Dcur hi6 own eaminur tvsidenix lit IlMtldunflclil, In Nuw Jur- 
eey, a few tniles out TrotD Camden, on the Camden aud Atlantic Ballraiulj 
and. in tlie course or ronvenailon, Mr. H. dcscribud IVoni tncniory sotne 
leclh and vHrtebrs wliich bail Iwen Ihrown ont (Vom n marl-pit on Uk prop- 
erty not Icsi than twenty years ago. Ono by one thoy bad been given away 
W curious rricndl, ur casual acquuiutnnces, or loft. He could rcmomher no 
long or l»rj^ Uincs, but only tortb oud vertubrui. BccoiviOK permission to 
nupcn Iho spot, Mr. Foiilka set a Knng of marl-d%gei8 to work at tbo bot- 
tom of a amnll ravine near whoro It opens upon Cooper's Creek, uiit about 
twenty flwt belovr (he snrrouiidiiii; fann luLd of Ibe nduhborhnod. TLroa 
or foor feci of soil t)rou;;!it the workmen lo the face of the marl, and, diacOT- 
cring tlie old digging, went down along Its edge six or seven feet, tbrougli a 
small bed of shells, to where the bones bad been exhumed. At this polat a 
rolloction of bonea was found. Tbey consisted of a lbl);h-bonu forty Inches 
long, witli a breadth at the head and adjoining trochaolor of nine luclies; « 
tibia (hlny-fllx and a half InchM in length, and eleven Inches broad at lliu 
upper port; humerus perfect, and twenty-thnso Inches in length; ulna, 
twenty-three Inches long ; radius twenty laches, and six incbos in cirrumfcr- 
ence in the middle. In addition to the above, there were also obtained 
iwcnly-elgbl vcnebrte, mostly with their processes broken away; an ilium 
and pubir lionc, Imperfticti a femur; two metatarsal bones, and a first pha- 
lanx, complete i also, nine leetb, and a small IVogment of the loner jaw. 

The txmes are ebony black, from the Infiltration of Iron, and ara oxceed- 
iogly heavy. Their texture la (inn and well preserved; and they are neilhor 
nuilied nor water rolled. In association with them, beside the shells and 
wiKiil, were fband sevend icclb of Odoala^it and Endiodai. 

Most of the specimens of teeth appear lo bare belonged to the lower jnw. 
Then, when unworn und perfect, are about two inches long, and of all 
known teeth mostly resemble those of the Iijuanodon. They have a dcml' 
conoldal crown, wiili a lozenge.abaped enamel surfliee dlroeled inwardly, and 
dlrldcd by a prominent median carina. The upper lionlers of this surfuce 
are provided with short, transverse, tuberculated ridges. 

Tbe »I<les nnd boltom:; of the teeth axlil')lt Ibe impressions of lateral and 
inferior successors, and appear lo Indicate that Ihc teeth In use. together 
with those mere or less developed within the Jaw, had a iialncnnclal airanRO- 
Two of Iba tpwimwu of teeOi, polust, \«aai% va ttM « ~ 
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Tbey dllTur rrom tlic Dlbmii In Ilia <^JCInlontillJ 
lliu medium carllm ul" lliu crovrn. These trell 
■uivQuon hutditiK thuBuiueruhulveposilioa wi 

Al the meeting of the Academy above reftrred to, Dr. Ltidy niolcd, that 
be hud determined the bones to have be1oni;vd 10 a huge horblrrroiu n»- 
tinn, which was dosuly alllod to (be Ignxnodaii; the geniu, howrvir, mi 
dlfliircnt, and be prapoaed for it the name iiadroEuaras — designating tte 
■pedes fram tlio discoverer of the bone*, Hadrostmnis Fontkii. Dr. Leidf 
then proeecded to point out the ruptUlan churaclers ren>gnlzn] In the bonea 
inqnoutlon: The thigh-lione OEsitled, not, like the mamical's, IVora halfa' 
dbten cenlm, but tnim one slni^le centre, as In iho ignann, alilualor, ett, 
and furroiretl at the ends with the larf^ blood Tcieeli of rcptfle Joints. )n-~ 
■lend or boiii)i; smootli, as in all mamTtialians. The whole tbrm oTlhe honM 
was different IVom ihiit of tliu mnmmalla, and tlie icrtebra: of ibo tall w«o 
armed aboyo wi[h Ihe backward Icanlnp processes, and below wfth Itw 
loosely shaped, and likewise backward leaning ppines, which ehnnmerM 
the powarl^I, lonK> lUin, deep reptlliaii tail. Tbe teeth were also R|ptIlla1^ 
but not camiverous, like the crocodile's, bat hcrblveroos, Uko tlu) Iguana'^ 
and most cnrionxly shaped and set. ' 

The creatnro was evidently of huge dimensions. Its hind-leq bones, wlie« 
pnt together, would reach seren fbcl, upon which the pelvis and bark-Inn* 
and upper skin would still go on, mnkin<r U nine or ten Tect high upon iha 
haunches. On the conirory, the Tore legs wi>ro so disproponlonalely shoU, 
that, had they been fonnd at a ditTcrenl lime or in a diffeiviit place, no anat- 
omists would have hesitated to assign thorn to animals of different klods, ar 
■I least to different Ini 

"This Kreat disproportion of siic," rays Dr. Leidy, "berwecn the fbte 
bock parts of the skeleton, leads mo to suspect 
have been In Ihe habit of browsini;, snitaining llteir. kangniioo like, 
erect position on Its back extremities and tall. As we, however. fVrqi 
observe a great disproportion between the corresponding ports of the ~ 
reecnl and well-known extinct snnrfans, without any tendency to 
■nch n position as Hint mentioned, It Is not improbable that lie 
TcCaliwd the ordinary prostrate condition, profnessinic In iho 
bos been suspected to have been llio case In Ihe extinct batracbbu of 
earlier period, the Laliyrinlhodon," 

" If wo osllmale the number af vencbnc of the trunk of 
have been Ibo same a* In Iho recent Crocodile and Ignana, the 
sncral T«rtebr« to have been 

of caadal Tertobna lo have been flRy, the whole nnmber of vertobne 
have been eighty. A calculation of the longtli of the specii 
In our possession, with n proper nllowance of separation by invcncbnl 
canlloKes, and an addition oftwo nndahalfftcl as an estimate of the i 
of Iho head, would giro, as the total lenj^b of (be animal, about IwenQr- 
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o BDppose IhBt thoae In onr poMeasion hiui been cnnk'd down Ilia cur- 
rcut or a river, upon wIioao bonki tlic nnlmnl livcJ. 

Thu enormous slm or Ihia anlmul mnj l)c i[»n}r|nix] when it Is Btaled that 
its iblgh-lionc >B ncarl]' onc-tbinl longer ihan iliat of a musLodun In the i-ol- 
IvcUon or tba Academy. 

Tbcrc ih obo in tho poBMsalon of the Academy a fVagmcnt of b tbigh- 
bonc, round in Iho grecnaand or New Jersey Eoino j eon! sliiee. and bilhcrto 
Dnchuoctcrixcd, irbicb now ecems to have belonged to another much lari^iT 
Inrlitiilaal of the Eladrosuarus tpiuns than the one whoso remaing were dU- 
vovEcciI lij Ur. FoulkB, 

Fragments of fossil wood found In proximity to the bones, have been 
showQ by Dr. Huninond, of Philadelphia, to belong to a. apceies of conirer, 
Dot difTering materially in mlcrutieopLe character thim the pines that now 
grow Id the same locnlily. Various Bpecimens of Bliells, all marine, were 
also found so uuar, or intcnpersed with the bones and eonlferoua wood, as 
lo tend to prove tbnt Ihe anlmnls and plants which they repn:sent lived In 
llie vicinity of (he shores which the MdlluiKa inhabited, for these show that 
they were depwited in a sediment toinlly and completely at rest. Tbo most 
lender and dctieale forms remain without abrasion, and usually, iu tho cum 
of the bivalves, the two Tolves ace uttachod. 

ON THE CRETACEOUS SYSTEM OF TUE UNITED STATES, 

In connection witli Ibo foregoing description of tho Hiulrasaurus, tbo fol- 
lowing paper, on the Crolaeeons System of llie Unilwi Stales, was read lo tho 
Philadelphia Academy by Isaac Lea, Ilsq. 

Gcaloj;icBl sclcncu Is indebted lo the Inte Pcol^sor Yanuxem tor Ibe 
idenlltlcullon of the miui-bcds of New Jersey and Delaware with tbo CreU- 
ccnns group of Knrope; hue il was not then known In either country that 
there were so many subdivisions of llie group, and the exact paraltellsm of 
ibu giBeiisand was not attempted lo ho traced. In lft?8, Ur. Vanmiem, in 
the Journal of the Academy, gave a labulorvlew of thu"rclntire gcakiiclcul 
position " of the secondary, tcrUary, and allnvial formations of the United 
Suites, and also deflnod their gcoi^phical position, and eialed that " Ibis 
bed (grKusand) was an(lllBCGOus, and contained greonilh particles fttiolo- 
Kous to those which are found In the greensand, or chalk, of Europe," and 
that il was " chsnctcriuKl hy six genera, vli., Ttrdiralula, Gmphaa, Em- 
gyra, AmtaoinUi, Boctdilri, and Beirmnitti." These views of Profbssor Van- 
nxem were subsequently conflimed in various papers, published by Dr. 
Morton and other geolojilBts, ond fixim year lo year new explorations have 
tended 10 demonstrate tho vast extent of the Crclaceous formation In Ihe 
ITnitcd Stales enst of the Rocky Mountains. 

The Creisceoas Formaiion commences at Uortha's Vineyard, In Mosso- 
chnsetis, is largely developed in Sew Jersey, and is found in Delaware, 
Maryland, Virginia, and the Caroiinos. In Georgia, 11 is more largely devel- 
oped. Here, sweeping round Iho luftarior strata, — tho Primary. Silurian, and 
Corbonlfl^rous masses, — it continues In a very enlarged band In a northerly 
direction, Ihrou^h Alabama, Ulialsslppi, and Tennessee, lo itear the month 
of tho Ohio River. Crossing the Mississippi [Uvcr, It desctinds to the south- 
weal, through Arkansas, where, on the upper walen of the Red River, It 
expands to Ihc north, through Nebraska Territory, far Into the British Poi- 
t CHt of the Bocky UoanMiu, ombraiclnK ^)m \«»&iiujacv vK -^a 
39 
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River SBJiktttchtwun.* To the west, from ilio Rod lllTer, It extend* 
beyond Sniita Fu, cmbndnK the buiul wnlen ot lUe Colorailo, 
Ing nonb-woat, reucliei tlie baud walen of tbe Columbia, as well aa Uiom 
the Ulsftourt River. FolluwInE a nouib-wi^tcrn dtnclton ttt>m Red Riiic' 
through Texu, ii crosHus thu Rio Grandu Into New Leon, nod llicnce wud^ 
thronKb St. Lois Potoal, il passes indeSnllclf Into Uexico. 

In all the groat extent of this fonnation ifacre is cvidonre of the 
OUB period, while most or the Gpel:[l^9 differ from oar eastern fanaa, ■* tba 
lithologii^al chanicIotB du la the roclu and sedlmcnta. In Hew JerMy, Iha 
gTEBniBnil bods nro but eltghtly caleorcous, the limcslono, Ijinff abova, bar- 
ing about SO per cent, of limo. la North and Sonth Carolina, It I*. Knnd* 
Ing to t'roT. TuoniC7, "23 to 30 per cenl. of the moKS," but in A]aliam».tl la 
"highljr calcafHtoa." Tliis vast exiont of a simnltaneoiu depoul Dfihli 
kind, Il odculatod to excite Iho Krcntcsl Interest, wbcn wo consider how 
nijch It affects our af^craltond proapecli. 

In 1810, Prof H. D. Rogera publlahed hJi Report on the Ge}tlofcy of K«w 
Jersef , In which ho scpamted the crelaeoous gniiip Into Bvu divbions, nnder 
the name of " Iho upper secondary soiiu, omluitcInK the grecnsand fonnir 
tlon." 1. A group of aands aud days extremely while and pare. 3. 4 
mixed pvnp, conalating of ^reeiuand, alternating with, and occasionaUjr 
replaced by, layers of a blue, sandy, mlcaccona cloy, the ao-called " gm-n' 
■and fonnalion." 3. A yellowish, granuhu' Umeslone, bavloit a profusion 
of oTganle remains. 4. A yellow, vory ferruginous course sand, with roma 
fossil shells of the green sand fonnation. 5. A coarse, brown, fi-cnwiniMt 
sandstone, sometimes pnssinKinto a conglomerate. SubMqncnll]', In Jolw- 
■ton's Physical Atlas, 1850, under the name of " Newer Meaoioic," he nMk 
tinaes tbeso divisions, the whole thickness of which he presumai to bt k 
thousand fttst. Prof. Tuomey, in the tables of his gcoloKical anrvej ot 
Sou lb Carolina, In 1648, colls the Mew Jersey deposits "upper gmmaaMd;" 
those of South Carolina, "the gault; " those of Alabama, the lower pMtt- 
■and, cqaivalent to the Ndbcomion of the French geoioKista. 

In tKl, Messrs. Hall and Meek made a commnnicaiion to the Ainerlcu 
Academy of Arts and Sciences, on some fbasUs from the Cretacooiu Form^ 
tlon of Nebraska. This they divide Into five sections. .1. Arenacmnu eia,', 
pnsilng Into arjciUo-calcarerins sandstone. 4. PlasUc clay, the principal to^ 
•ilirvrons bod of the upper Missouri. 3. Calcareous marl, containing OWn* 
eongMa, etc. 3. Gay, containing fbw fossils. 1. Sandstone and dv- 

In 1853, Hr. Harcon pnbllsed, In the Sunefin of the Geological Sorfctf of 
Fmuce, an acconnt of the Geoloar of the United Statee, In the iu'lsmm 
division of which (page 70), lUtcr giving to Prof. Yannxem the eredll of bdnf 
the flret to detect this gronp In tho Cnilcd Stains, ho says thoj it may t« 
divided prorlslonally into " three ereat groups," which have been OBmcd la 
Knrope, lit. \o N^eomien; '2d, le gris vert sQpfrleur ot la cralo 
3d, la cralo bUncbe. 



nup of Kcbriilia, bj Llenl. Warren and Dr. Hiyden, with esplanatloga 

r,wliuliaiitoui:»amuc)) for tbrgcoloey of the IVrsternTerrllort«i als* 

Itw ueellent map of Uall lad Lalcy, In Usjor Emory's Repon on tba HnleM 

«dary Survey, and Prut, lliU'slUvoHof IIVEf^eoloey of tbaBmndair, 

~ rploaa. Al»o,tlMirarto«ivap«t4'*"~-' — »=^m_ 




'Kitti prrat nuratwrs of marine mcillnRFo, fcw Innd plonlJ, ana bones of Mn- 
Mfanrna. 4, Bluuh and ilitrk plaitle day, mniajnini^ nnmeroa* marine 
HoUtwck. 3. Lead-graj calcaivons msrl. vilh uniaa of Qsbca. Otlrra roih 
gala. iHBemmai, etr, 3. Dark-Kraf lamlnaUil rlay, with acalcs Of Aehei, 
(inati ammonitcf:. c(c. I. Uenvy bodcled ycllowiah sandslonc. with irater- 
•mam llsnlM. Tbii formailon, tbcy say, jaiy nol belong to the crctaceoui 

Prof. lUII. In h1« GmtoKiral Report. An[^st ISSt, connected wlili Major 
Emory's Hexiuin Botmilarj- Sorvay, fAins an cxcKllent table, prapuroil by 
Prof. G. H. Cooke, of the New Jniscy Surrey, whirh divides tho whole of 
this R.vnteni In New Joney Into ei^bt momburs, wbich may bv thiu eucciacily 



S. Greenland, 3il or 
7. QaaiUtosc Sand, 
(t. Greeiuand, 2t]. b 



ippor bed. 



"^' 



(a) E>d>an\. etr. 

(b) GrypUaa, eXC. 
ie) CaruBea, etc- 

S. Qnarlioic Sand, highly femiglnon* — Etogf/m, etc. 
i. Grocnsand, lat or lower Ihm! — Biogyrn, Otirai, Pic. 
3. Dark-rolorcd clay, contaioiDg grecoBaud — ^ninionifrs, DeitiKirrn- 



a aolniBl 



Hay IS37. llr. Meek and Dr. Haydcn, In tbo ProffiedlnES of the Acad- 
conlinncd tbelr lalnnblc papers on Ibc Tertiary and Cretunviu fbrm*- 
'flon of Nebmska, and ttave a tabic of uqulvalenlf wllh the New Joraej 
depMlu ; and Dr. Hayden. In June of the same year, made a commaiileatloa 
cnillled " Kxpinnalions of a second edition of a (ceologieal mapof Nobnuka 
and KnnaiB," tn which the whole icrlci of fonnatioiui la reviewed, Inclndlng 

very Important matter, In dlBCnpslne Ihiae orjrnnlc remainn, to ••■ 

ihl, H nearly as possible, the horiioa on which this particular rormation 

lU stand In reaord to lia parallellam with those of Europe, wbi:ro M 

has been written on the sal^cct of the vorioas raembcra of the Crcta- 

fCniap. Sir Charles Lycll rayii that the Now Jersey "strata niniJst 

ly of irnensand and grrea mnrl. with an oTsrlylnc coraline llraoetonc, 

pale-yellow color; and the fossils, on Iho whole, af^reo mon nearl.T with 

of the Bppcr European Bcrie*, from tho MaesCrirbt beds to thn gault, 

ttilvo." 

irof. Roeen, In his New-Jersey Report, dnca not leem lo affrec with this 
Ml bo " does not regard these strata as the equivalents, in the sirlrt sense 
rlbe word, of tho grevnsand fominllon, so-enl!cd. of Europe " (pasm ITS). 
fl wo able," bt says, '* positively to decide, merely by the relatlon- 
■hlp of [he fcencra, whether tho cretaceotis period embraces both the com- 
monrement and termination of tho American ^rvensand scries " (po^o ITD). 
11. D'Orlilitny t considers the chalk fbrmailun of Nonh America to belong 
1} his "^lagc s^nonlvn " (Ihc nppcr rbutk of Morris}, and not to the " in^s 
1 snpposcd by Dr. Mmion and olhers. Rr. AUnlcll considered ibnl 
■ toetli of the Motraaarui, found in the iprcnsnnd Ibrmallun of New Jcr- 



S40 



ANNFAI. OK aCIEMTrFIO DI8C0TEHT. 



I 



«cy, dMcrlbcd by Dr. Harinn, were in ererj raepecl analogmis to ihi^B of 
tlie MnestricliE reptile, anil that the deposit wai equivalent to tlie Uootricbl 
bed. Tbc DInckdowii ptKiuand of Or. Fltloa * baa in lu foifll moUiuai • 
very alroliK riwctmbloace to our gruonstuul foHib: and as D'Ort>iKaT maka 
tlib fbrmatloD an Equivalent to his Ccoomanicn. there it some evidence Ihol 
the Now Jency (rroonsani] may be on tbe tame borizon; for, acrordine U 
D'Orbliniy'^ talillM, the i^nus Brlfnuiita ceases with the CenomanJua. aod 
we hare abandanee of that genat in our grcensand fonnatkin. if be ht 
Cotrect as to (he deoadcnce of tbo Cephalopoda, then we could not pl*M Ibil 
formaliDn higher up in the jerics tbun his d^nomanien, wiiirb is tbe " Gbitt 
conio crajeufie " of Bro^iart, found at Cup le Hevo, la Fmncc, the Black- 
down grccnsand of FitloD, and tliv Upper groenaond of Mantel! In Ibe Kntk 
of Enijiland. 

Under all Ibe informallon wo havo, however, ftxjni the varions investiiia- 
Uons made by so many dlatinipiLshed ^colo^sts, I tbink the evidence U ia 
favor of D'Orbigny'a opinion, that Iho cfcensand formation, from which 
Ihc remaiDB of Iho Hadrosaarus wore oxbatned, belong lo bis S^nonien; bnl 
II may prove, upon funlier examination, to be a little lower in the 
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At a recent mecdne of Iho Boston Nat. Hist. Society, Prof. W. ». Ro«- 
OS presented some masses of Tnlnsorial earth IVom the Tertiary ilrata of 
TIrelnia and Maryland, and gave a desrription of tho geological and olbtr 
conditions in which thin and the associated dcposila exhibit themsetvot Inuid 
near Uichmond, in the former of ihcso stales. 

Tl 10 Tertiary fonuationa whifh nndoriio the wide plain extending ftamtbl 
teaboard to the eastern margin of tbo f^nilic and gnoisnoid rocks, appraack 
their termination along this meridian In a series of (trata which are tep*- 
rated by only a short interval from the hre^lar granitic floor. A. little nir- 
Iher toward the west they reach tbcir boondnry, partly by a rapid thlnnhiK 
nway, ondin part by abutting, along the h 11 l-a<dea, against the IndenlodthM* 
of those ancient rocks, here rising to the level of the general upland snrfkca.. 

In tha deep ravines leadin<; Into the valley of Shockoe Creek, wpedallf 
on Ita wealcm side, wo meet with several extensive exposures of the Tent* 
sry strata, one of which embraces nearly the whole thicknoaa of both tb« 
Eocene and Uciocene formations as locally developed In this neighborb«Mb 
In all these localities the in/warial drpoait Is foand occupying ■ position h 
mediately above the upper limit of the £ix-enc strata or separated ftoro 
by a thin layer nf wbllish or of more or leas fCrmginons clay. Like 11 
asMwiated beds, it flnctualcs in thickneaa as traced (Vom one neighborly, 
exposure to auolher, varying from twenty to upwards of thirty teM «l ' 
different localities on the north sldo of tho valley,' and presentuiK. wh 
measured some years aco. nn Ibe opposite or Chorcb-Tlili side, a Iblckl 
of nearly flfty feet. In addition to the mlcmscoplc lbi;i><1«. which In a m 
or l«a petfbol rondltlon mnko up so lnr!n> a portion of the mass, this dc^ 
present! a fow casta of Bhuils of well-known Melocene (brms. of yrMfh 
Astnrte nndulnla may lie nicntlonBd lu of tho most frequent occnmnce. It 
ftlso cootalos imperfectly preserved romnliis of a slender creeping idaac, : 

»8H»taWt'wi ftwriha^ 




The niHtoriBl of ttic Inrnsorial sirmum Is cenerally of a very fine wstaro, 
ndmiltlni; of bc<n|; IjnilAci] hctirevn tbe flni^'rs itilu an almost impnlpn- 
blo powder, Binttutorly froo from B"tty pBrtlrfes. AUhousth usuKlly of ■ 
llgtiti^7, almost wbitc color, It Incluilea in flocno locatllici layon of nn 
Mhf tinge, irhlph ore, howi^vcr, not Inferior to the rest of tho deposit In the 
abundance of their mlnule organic forms. It hns throu):]iciut a Ccnilcney to 
lamination In ■ Iiorlzontal direction, and toirard llsnppor limit thid atraetaro 
ia so illRlinct <u to cause it readily to scpamto in thin crumbly plates. But, 
of all its mechanical pcruliarlllcB, its great lightness Is tiio most chamctcril- 
tir. Krom eupcrimentsmadomnnyyenm npi, Prof. Rowra foondttiat, wlien 
pnro ond quilo free trom moiatDrc, thia malcrlnl, in ft» ordinary stale of eom- 
pncniMa, has ■ weight only one-third as great nj nn equal bulk of vAtar. 
Tha minato siliceous fossils fbr which this deposit has lon^ lieen notnl, be- 
long, as Is well knovD, almost entirely to tho family of Diatomaccs. and 
Include A very large proportion of Cosclnodlscns and allied tbrms. whose 
cxfinlsllely thin plntcs, lyinK In parallel positions in iho mass, have proboWjr 
rantrlbntsd to (he laminated Blmctnre before referred to. Tho number of 
such fmstnles and other s II Iccoas nkeiclons in each cubic inch of tho pure 
malcrlnl can only Im reckoned In millions, and a cubic foot woniil conlnin a 
mulliinde far exceeding in numlier ilia entire human popalnlion of the 



■ Vhe following paper was presented to the American Ascoclatlon for the 
mnollon of Science, l&'t), by Roswcll Field, K^q., of Turner's Falls, Muss. 
"When (bssllfaot-|irln(Bwen)ttrsc discovered In the «and6toncii of (hoCon- 
Mclicat Valley, Ibo Iheoiy tlial lliey wore produced hy birds was recelred by 
tuosi sclenlitic men with greotdistrust and skepticism. And It was nut nntll 
after Dr. Etlword Ililchcock had spent mueh lime and labor In comparing, 
describing, and dislrlbutinu specimens, that tho scicnciBc public bocame sat- 
inHed that they were tlio Iracha of once living birds. 

" The great and only proof that Ihcy are the track!) of birds, is Ihe orjtftni- 
zalion of the fool, — and in the number and ornuiKemcnt of the joints they 
prubaMy do agree with living type«, — and the alternate steps of ri^hE and 
Icfl feet. Living In the vlcjnlty of Tdmcr's Talb, the locality that has fttr- 
tilsiied tho (crealest nambcr, and heyond all comparison the most 1>enRttftil 
sprrimenB of these tracks, my attention was early drawn to this subject, and 
I Ihlnk I may saffely eay, ibnt I have undoTcrwl more foot-prints, and fbnnd 
mnro new spccicsi than any other person. I have, moreover, seen Ihonsnnds 
of [rocks which other* hnvo not seen, since, (Vom Injndiclous hlastlne and 
«irel«4snesB of workmen, many flno specimens have been broken and losti 
olhoTS, from tho shrinkage of tho matrix, or the presence of snn-nnehs, are 
worthless for romovinir ftom the qunrrles. I consider thai I have llins iMn 
llinOBflnd* of specimens thatothcra have not seen; and Ihehotterncqnalntal 
I hare iHiiime with the suljcct, the footer havo bcoomo my dnabts i» 
tu the omltlioid character of I he tracks. I iiaveno n«w thmr? to idronce; 
bat iricanrj>^tl7d«diriin' tlMi)BpnMtau,tiMii 
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ahniilil nil he cliuncil nmoni; (he n^ptilln. They appear to rae to hare all 
been qiirnlruiieils, wlikh munllj walkeii npon two fticl. bni wci 
of wulklns u|M)n Ibar feet wlion iKKesalty regalred. In proof of ibU. w« 
fliiil [rucke.«« perfect as If nuule in p)a«tio muf, whieli, in Iho niimlieraf 
IOCS and phalangeal cxpna^loni, agno perfectly with UvinK hinis, tail rot 
It Is nrtulD that lUey vera mule by qmidnipeiU, ftom IhO impreMlon 
by llielr fonranl feet. And in other easei, where the anlmiil sunk ilc«v is 
tic mwl, tbCT nanally Utagged tlieir talla, leaving a ftirrow, or grooro, 
plgnijlied up iD llio soil njaterinl, of from oiic-half an inch to an inch U 
wiillh. Thte eroovo is not alwnys found on tlio surface where the tool 
ttistod, since, when the wclt;ht of the animal ciuised tho feet to sink lbraut:li 
tlicuppur and yielding ntralum, the toil drapiod npon the then iniTnodiste ra 
fkee; snd the exlateaco of a tall appenila^ is only crident under the abort 
cuiiiJIlioos. That these were quadrupeds, therefore, at this date of the dcpo- 
■ilion of tbeso imnilB tones, that had hind feet perfectly oerccing witb ll 
of birds, renden It a matter uf great doubt wlicthur there went any UnbaC 
Oils epoch — this ajto of reptiles. If there were, they most have been aplar- 
OUB and nakcil; for it is impossible tomppoie that ordinary Unia, a 
RaelnB logathcr in such numhcrs, and pluming themaalros, wonld not full 
out some of tliclr feathers, No ImprosHione of lathers, bowerer, him 
been found, although n-c constantly meet with Impression* of Ul 
leaves of vef^tahles, and the tracks and inarkingi of the annelhla and In- 
Bocts, some of which ore so small, that they reqairo the aid of ft l( 
doscrfbe them correctly. 

ill, F. said " he was aware that men very eminent In science hail coi 
n condosion dllTorent from bb own In this roalter, and It was not for faha 10 
Bay that they were wrong; ho would only HU^goit, ibat so little was kuowm 
In regard to the snlt)ee[ when they made their exanlDaiions, Ibat posifblf < 
our first discoverers may hare been mistaken. 

"Very ftw, probably, have any conception of the moirelloiia perflictionif 
these fossil inscriptions at Tamer's Falls, or of the once countless lodlvido- 
als who have left unmistaknlile evidence of their existence fn what ia tn 
the vallef of ibo Connectjcat BIrcr." 

OUT 



Much tnieresi has of late been excited by tbo dlBcnvcry of the r< 
nan, or his works, ander conditions which seem to imply on existence «f 
(be i^ui homo duriu); the later geological epochs. In addition to what wii 
brought forward on this subject ut the British AssociBlion In IS-Vl, by Pnif. 
Owen and Mr. Tongelley, and before tho Koyal Sodely by Mr. Ilotner (■ 
Annual Sam. DU. l&yi, pp. 334. 3%), we berewllb (Vnlph oar rcailcrs wUk- 
«r&ttinifof alltho adilltlonaleonlribullons to our knowledge on Uil*sub>D«l^ 
(See also Sir Charles L>'eirs arldrvsi befbra the gooloBical secUon erf dM 
British Asaodation for 1830, pp. 6, 7, present volame.)— Edibr. 

At a meeting of the Society of Antiquaries (London ), June 2, l8Se. Ua. 

Erana road a paper " On the occurrence of Flint Implements in nndh.luibaC 

~ 's of Gravel, Sanil. and CIn.v {snrh as are known by Geologlms iindartlM 

r Drift) In wvcml Localities, both on the Continent and (hi* CoonOT.'* 

1 flntt discovery of these implemenw la due to M. Boucher de P«rihM,al 

bbevUle, who, In tbe p it* ludiai TitVstAiai^tQo&.tcwiAVMKwMi 
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eonclnsloii ihni they miui have been dcposiUKl in 
fituiid M the very period of the ConDstlan of the conUinlDe b«ds. K. da 
Perlhcaannouncudhiii ilistoverles inn work entitleil " Aniiquilii* Cclllqaoe « 
Aiitcdlluvlcnnes," In two vols., iho fimi publlihtd in 1810, and iho socond in 
ISjT; bal,ow[nginaomemGa>Dielo the admix lura of theory with the facu 
tliercin «uicd, hi* work has not rceclvcd the altcntlon it deserrcs. The late 
dismver; la the Brtxhara Cave, in Devonshire, of flint wcnpona in cqq- 
janctfon with the bones oC the extinct mamnialii, had broaghl iho question 
of the coexiak'iiOT of man wiih them a^ain promincnily forwnrd among 
l^-'olngiats, and determined Mr Freetwicb, who baa devoted miieh atlenllon 
to the later goolonlcal fonrnuions, to proceed to AlibcviHe, and invcsligale 
upon the spot the discoveries of M. da Perthes. lie had there l>ecn joined 
In- Mr. Evan*, and ihcj hnd together yijiti--d the pit* where flint wejipon« 
hiid been alleged to have been found, both in the ndgbborbood of Abbvrllie 
and Amiens. The rhalk hlllB near both then towns are capped with drift, 
wliieh. apparently, la continued down Into the vailcji. where It ossnmes a 
more arenaceous character, and In ihc«e beds of sand, as well ae more rarely 
In the more gravelly bedB. UpoD the hills, mammalian remains have been 
n>and In large quantillea. They Include the extinct elephant, rhinoceros, 
tiear, byiena, liger, stag, on, and horse — In fact, most of the animals whose 
bones arc so commonly associated together In the drift ami caverns of the 
Po«Iplloceno period. On the bills near Abbeville, and at St. Achcui, near 
Amiens, the drift varies In thickness from about ten to twenty feet, and con- 
sists of beds of subanjndar grHrel, with large flints, and above Ihem samls 
containing the ftngllo shells of (Vesh-watcr motlusca, and beds of bHck- 
eanli. It Is among the basomoni lieds of gravel, at a slight distance above 
the chalk, that the flint implements are usuatly found. Thsy are of three 
forms: — I. Flakes of flint, apparently intendcil for knives or arrow-beads. 
2. Pointed Implements, usnally truncated at the base, and varying in tcngili 
from roar to nine inches — possibly used as spear or lance heads, which, in 
shape, they resemble. 3. Oval or almond-shaped implements, fKim two to 
nine inches in length, and wlih a cutting edge all round. They have gan- 
cntlly one end more sharply curved than the other, and occasionally even 
pointed, and were possibly used as sUng-stones, or as axes, cutting at cither 
end, with a handle bound ronnd (he centre. The evideura derived fMm (he 
implements of the flrst form is not of mucli weight, on account of the e;;- 
Ircme simplicity of the implements, which at limes renders It dilltcult to 
dtlcrmine whether they are prodncvd by art or by natural causea. This 
rimpllcity of form would also prcvoat the flint flakes made at the earliest 
period from being disl in gals liable from those of a later date. The east) Is 
ilifferenl with the other two forms of Imjileinonts, of which numerous speci- 
men* were cihlblied, — all indiEpntnbly worked by the hand of miiu, and 
not Indeblcd for their shape to any natural conflgnmtion or peculiar fracture 
of the nint. They present no analogy in form to the wclMinown Implo- 
ments of the so-catiod Celtic or stone period, which, moreover, have tbr the 
most part some portion, if not the whole, of their lurl^iee ground ot pol- 
ished, and are frequently made ftom other stones than flint. Those from 
the drift are, on the conlrarv, never ground, and are exclusively of flint. 
They have, indeed, every appcnraiivc of having been fiibrliated by another 
race of men, who, from the fact that ilio Celtic itone weapons " 
(band ]H nwnperflcial Nil abon ttw di 
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at wull OS from otiicr wnslitcraltonB, mmt have Inbablial ihii reiilun of lbs 
f-lobe at n poiitKl anlcriar to Its h>-»IIih1 Celtic OKUtnilon. Tliic dlffcrcnva 
in form mid chiiriinor fi'oni ihc onlinaiy lypw of Btoue Implemenis, Btnnglh- 
ewl Ibn probnbility a( ihi-lr linving been found under ontirclr dilTumu dr- 
oiuiaMnciMi and Ur. Kvnns then pn>rcale(l to aumlno Itie eviilcnoe of 
llielr liavlag been really dlai-ovcred in undUturbed bedi of gravel, Hand, and 
day. llo sboned. froin vdtIods circoin«Uinces in connoctiun iciili thorn, 
meb a» their dismloralion by contact with ochreoui matter, wbllcnlng 
When Imbodded la a clayey miLtrix, ond In eomo iostuiocs boUiE IncrwilHl 
wltli calbonaic of lime, tbe extreme probability of llieir hariag bocD dopa»- 
Ited in tlieie bodi nt the verr lime of their rormatloti, Inoainucb u Ite 
Dawrought flints ailjocent to them bad be<m affi-cted In a precisely •Imlbu' 
manner, and to no greater extent. Tbia discoloration and incrnuatiufi (f 
the implements, olw proved ihni tliry hail really been found in the Imdt oot 
of wblcb tbcy were asacrlod to have bocti dUK; ond their nnmbcT. and lh« 
depth trom tlio surface at vhieh they were found vcre eucIi, that If tluy 
had been buried at any period fiabscqaont to iho formatjon of the drifl, 
■ome evident traces ijia*l have been left of the holes dug far this parpofcl 
but none sucb have been observed, ihou^ch many hnndrvda of tlie itnpie- 
ments had been found dispersed I]iroii|;h tbe mass. But. besidca Uila cir- 
rumiitantlBl evidence, Ibero was Iho direct testimony of MM. Itnacher de 
Perthes, Bigollot and others, to the fact of these implemenu having beca 
discovered nndemcaih nndislurbed beds of drift, and many of them under 
the immediate eye of M. de Perthes, wha, indeed, liad been the Qrst to point 
out llie existence of these implements to the workmen. Of the cotrectiMB 
of this testimony. Mi. Evans, when visiting with Mr. Prustwich the gravel 
pit at St. Achcul near Amiens, hod received ocular proof. There, at tha 
depth of eleven feet tmm the surface, In the faco of the book or wall 9f 
gravel, tbe wbolc of which, with tbe exception of tlie surface soil, Itad M 
Liyen of sand, gravel, and clay entirely undisturbed, was one of Ibcaa iB- 
plcmonts in situ, with only the edge exposed, tbe remalitder being still Amiy 
imlKddod in the fp^vel. Allcr havlnit photographs taken of it, so aa W 
yoriiy iu position, this Implement bad been exhumed, and was now exUb- 
ttod with other specimens. At a subacquoni visit of Mr. Prwlwich and 
some other geologists lo the spot, one of the party, by digging Into ttw 
bank uf gravel at a depth of sixteen feet from tbo snrface, had dislodEcd 
a remarkably Qne weapon of [be oval form, the bods aliovc bciug also In a 
perfectly nndlsturbed condition. The Inevitable conelusion drawn from tbeia 
facts was, that M. Boncherdo Perthes' assertions were (tally substantiated, and 
thai tbeso Implements had bean deposited among the gravel at tha Itna of 
tbe fonnatlon of the drift. And tbis conclusion was corrolMinitod iti Iba 
most remarkable manner by discoveries which hud been made long ainee la 
England, bnt whoso bearing upon Ibis question bad nnlil tbe pcvsent dlM 
boon overlooked. In the 13lh vol. of the " Archsiologia," Is an acconni, lq> 
Ur. Frere, in 1797, of the discovery of some Biut weapons In SaJTidk, In 
coi\|unctlon villi elephant remulns, at a depth of eleven to twelve flwt tmn 
the surface. In gravel overlaid by sand and brick-earth, presenting a avcdom 
cxmmely annlogons with some that might be found near Amiens or Abbe- 
Some of these weapons are preserved in tbo Museum of tlio Sodety 
Lttf Antli|uarios and in the Ilrltisb Museum, and are identli'al In form wilh 
round on the Continent. Mr. Prestwich bud been to Suffolk, anil ver- 
tlieili8C0veiiMT«coideilV)y1iLi.Eme. VJai.'au Aimm a^tniiiiH 
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th^re, B9 welt bi mammalian Temalne. bat In dlmlnliheil qoanttty, only two 
of the weapons havinir l>cpn liroajrht lo light Juring Ihc winlcr. Anrillier 
of these implements h In the Drili^b Miifcum, hnvini; 1>ceii formerly In the 
Kemp nnil Sloanc Collections, nnd is recvrdGtl lo hnvo hcen ruiinil with an 
ek-phanl's looth In Grs}''E Inn Lane. Similar implements are also reported 
to huve tkecn found In the gravel near Pcterboroogh. TheiD accnmnlnEed 
farti prove, almost beyond nntravcrsy, tiie almullBiuwas dcpocitlon of In- 
itmmcnts worbed hy the hand of man with bones of the extinct maiomiilia 
in the drift of the Poitpliocene period. Whether the age of man's exIstonM 
upon The earth 1» to lie ouried back far beyond either Egyptian or Chinese 
chrooolojcy. or that of the extinet elephant, rhinoceros and other animals 
brought down nearer to (he pieseni lime than has eommonly l>ecn allowed, 
man remain a matter for conjectnre. Tliis much appears nearly Indls- 
pntahle, — that at a remote period, poHsibly before the separation of Enijlund 
from the Continent, tbia portion of Iho glo&a was doQscly peopled by man; 
ihol implements, the work of bis hands, wore enufcht up, together with Itte 
lionet of the extinct mammals, tiy the rash of water, through whoso a|{ency 
the graTBl beds were farmed ; that above this BTOTel, in comparatively tran- 
quil fh^h water, thick beds of sand and loam were deposited, full of Iha 
dolicsie Bbolls of iTcsb-watiT mollnaca; and that where all this took plftce 
now fbrms table-laud on the summit uf hills nearly two hundred tuet above 
the level of the sen, in a eonntry whose level Is now stationary, and the ftiCB 
of wblch has tnmained unaltered durint; the whole period which hiniory or 
tradition embnwcB. In conclusion, Mr. Evans »a;;gested a curoful examina- 
tion of all beds of drill In which elephant remains had been found, with a 
view of n.iecrtalnlni; the coexistence with (hem of these flint Implements, 
and still IWther llluilnitinK their history. Their rudeness, and the Ihct that 
ihey had not l)een sought for by those who have invcsdinlod the drift, mdy 
well account for their not havini; been more generally found." 

The authenticity of the io<alled works of art. found In the drift by Mr. 
Prrsiwieh havlDf; been very strenuously colled In question and denied by 
various wrileni, Prof. A. C. Kamiay, in a commnnication lo the Luadott 
Aliiaur.uBi, under date of July 13th, thus reviews the whole subject. 

With regard to the prcscnco of works of art in the Upper Drift, the sub- 
ject easily divides itself Into two heads: First, are the ot^ci'ts diseoverod 
limine works of art? and, secondly, were they actually fbund in strata 
deposited at a period contemporary with the organic remains with which 
they arc associated ? 

The Unit duty of all inquirers is to fV«e their minds Trom all prepossessions 
respertiiig the antiquity of the human race. On this point most )[eolo;rists 
may be charged with having hcretotbrc had the strongest preconceived opin- 
ions respecting the late dale of the appearance of man on the world, In con- 
Armation of which 1 may appeal to the wriliDgs of Buckland and many 
otbet^. They were, (hcrelbrc, no more likely than other observers to adopt 
in haste any hypothesis that might tend to prove his extreme antiquity. 
They wore, however, so far prepared for such a continjnMicy, that their liablls 
of tbouKht, mi;;ht lead tbem lo accept good evlilenro, when olTercd with 
comparative racillly, and their dally occupations fiivo tham some advanUieci 
in dealing irlih the question. 

For mow than twenty years, like others of my craft, I have dally handled 
whether foslilonwl by NutntB or Art; and the Hint hatchets of 
and Abbeville scorn to tno aa cteorly woika tit uv wt (.ai ^texffi^A. 
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\l does not innttcr whether they occur under nncxpcrteO circnra. 
•lanreB or nol. Tlie qneatlon t<i, 1» ihnc reoion lo Micve Uint fllnu an 
ercrwil^hlDnod by natural proceMei? Ccn*inJy, ftluts moaliM by "no- 
tion In wBlor " MPumo forms qnite the reverw of fmplemcnCf mode by 
or even of flints IVBetured by any mere blow, or !)y liie action of tlis wi-aihw. 
Tim action nf mnnlilR' wal«r, or of wiitps on a beach. Is to romoTe all tsprt' 
Ittea, nnd Other acctdontal marks, on stouM of erery description, 
oashly it tliis (he cage, that stones that hove been limpty xmtelifd iij Iha 
onward motion of a Rlaclcr, lose not only their floor itmelnre!, but all llirir 
anglefl tnt nibbed olT, and Ihc}' iKromc rounded and imlrr-icotn by atn 
u» they rattle on each other in thdr pa>snji:e down the itimni. Tbb 
h unlverHBl. not only in brooks anit rtvcrs, liut also on tea-shoRS, like tb* 
Cliesil Bank, for insianec, whara all the stones, instead of twinj; ihaqtlf 
frociured, are water-irom and rounded. Atmospheric influences orten pro- 
dace an^lotliy in stonea ; but those wcaiher-lmiken ft'sirmenlt 
those repeated Bmall (Yacturcs al the ed^, the rei^olt of mnnr tnpn, and ihit 
purnHar artificial svmnicnT »o evident in the presumed flint lialrlieu of 
AblKiville. 

With respect to their position In the DriO, wo have the IcMfmony of »i 
ons independent oliservers, both French and Cnntish. I nceept thll part a 
Ihc evklenec fhim Mr. Presiwicli alone, ax I wnnld aceept Ihc criitenrc a 
the exislencc of the pliinel Neplunc from Prof Adorns. Mr. Adami'i pi 
hnotr his valoe, and nil British, and most Continental geoloKista twe n« 
llinl Mr. Prestwii^h is not only a ninn of long-Iried experience, but la d 
skilful and cautious In all his doccrmlnalions. 

Obterpniion* on the Ossferons Caces nrar Palirmi, SieHy. — The folloirilir 
Is an abstract of n comma nlcatlon on the above inbjcct, made to Ibo Geor 
logleal Society (London) by Dr. Falconer, June 33d, IBS}. 

Dr. F. first described the phjsleal geo^aphy of that portion of the noilk? 
orn const of Sicily in ntiic^h ilio osjiiferous cares abound, namely, betme^ 
TermliTl on the cast, and Trepan! on [ho iresl. Along (lie llay of PnleteMb 
and again at Curini, tho blppurite limestone presents inhind vertleal dtQ^ 
from tho base of which stretch slightly inclined piniui of plioecRO de}Mitfl% 
usually about a mile and a half broad, towards the sea. Ihe mqlotfty 4 
fossil shells in these terthiry beds belong; to recent species. At tbo Iiaae 9 
those Inland cUfis, bni sometimes fifty Tvct above the level t 
npvanls of two hundred feet above tbo sea. the ossiferous ci 
of the tHul known of these is the Grotto dl Sunto Ciro, in tlio Hobte 
about two miles fMm Palermo. This eavo has been oRen desetfbcd. ', 
many others. It contains a mass of bono breccia, on its floor, exl« 
beyond ]U mouth, and overlying tbo pliocene beds outside, when grou tiorfa 
of llmestono are mixed with the snpcrflcial soil. The bones ftaoi tU* a 
hnd long been known, and were fbnuerly thought to Iw ihoso of gf 
Some years since, bones were here eKcavated for exportation; end M. < 
lol, at llnracillcs, was surprised to recognize the vast mnjotliy of renaln* 
two species of hippopotami amouKSt bones brought Iheru, and eonnl 
about throe hundred astraidi- Bcsldea the Hlppopo'iamos, rvmahiaof E 
phos also oecur. Professor Ferram soBgested that tho lattcj- «et« dM 
Cnrlhogininn elcpbunla, and the former to the onimali Imporleil bjf fl 
Someens Ibr sport. Tbo Kovcmraent of rnlerrno havlni; ordetrd n owi 
^y of this cave and In contents, tt van Ibunit ilial beneath the hgag lM 
fcWM ■midM bod, wltli AeOi, uA cwateniwi-^Mfc'ftfc^ 
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.ii'pn'itti. The vnll nC (he citTe, to Ihc height o( clglit feet from Ihe lliior, 
liuJ \Kca Ihiikly Ijorcil tiy Pholncle*; for ilio space of ten feel bij-licr Iho 
iliic mu (tnooib; nuil still fiinhcr ap It was canL-cllnr ur erotlit). Aborc 
tbe br«wi« were blocks of limcalone, covered by earthy soil, in wliicb lionos 
of blppopaOml, with B tint of ibosc of Bos and Ccnnu, light and fni),'ll°> 
tat fbuklliuxl HI in the lireccla, ovcurrw) plcnllfully. In a late vlelC to Ilia 
G*n Cin> Cttv«, Dr. Falniaer roUecieil (tiesidei Iho HippopouimuH) romalni 
OTElcpllw BDllqnna, Bot, Ccrnu, Sua, Uisiu, Canii, and > lai^ Felis, Borno 
of ithleb indicated k plioccno age. Another cave, the Grotto di Uaccaj:- 
none, aboui twenty-four milei to the went o( Polonno, was Iniety the cnpc- 
dnl taljcct of the ■nthor'g research. In lla form It illlTers from tliat of 
Bui dro, lieinj; much wider. Its liJos sbow no Phoind muriiini^ %or pul- 
Uwd lurfacci, ai far u ihej- arc jcl bnred. Il baa a red Jliih or Dchrcou* 
■Ulasmilic cruti covering the [oterlor. Il atcrees witb Iho San CIro Cnvu in 
il* eiluatioD at nearly (he same elevation above the (en and above the terti- 
ary plain; and in Iti enonnons mofs of bone breccia and Krent accatnulatlon 
of lunialoDe boiJdeiB covered by (be buiuatile soil with louse i>ones. Tbo 
floor luul already been dDKOTorforboaea. Beneath this waa Ihenxaal a<'hte- 
oiu loamy earth (cnlled " eave-eanh"), with huge bk>i:ki of blue llmuatooe, 
which Impeded the operations of tearcli ; then a mldl.ib-iiray, molt ted. apooKy 
liiain, eemcntcd with slnlagmitc, occurring in thick paicbvs, and called 
" eincre imputjito " by the pcasonta. This covers bone breccia rcncmbliDg 
that of San Giro, and, llke.lt, full of bones of hippopotami. The remains of 
■ InrKS Foils, two extinct species of deer, and of Elephos anilqnui, were met 
with also. Tlio last Is characteristic of Ibo olber pliocene caves of Europe. 
Ooprolitea of a largo hyena occnr In ochreous loam, and especially In a 
tvccis on Iho fnceof Ihc cliff near (be cave's muulb. A patch oftho "cinere 
Impeitale" was Ibund under the anporSclal earlby floor of the cave, M one 
spot near Ibo Inner wall. The author next described some remarkable rou- 
dllions in Ihe roof of llie cave. About half-way In from the moulh, and at 
ten feiCI above Ibe floor, a large mass of breccia was observed, denuded 
partly of tbe italagmlic covering, and composed of a reddish-gra; argllbi- 
ctoos matrix, eemenlcd by a calcareous pa^le, containing fyaii^nentx of llmo- 
■tone, enliro land shells of largo >ixe finely preserved, splinters of bone, teeth 
of ruminants, and of the ^nua Equus, together with comminnicd IVagmonlB 
ofshclis, bits of carbon, specks of argillaceous matter resembling bnmt clay, 
lo^elhor wllb fragments of ihaped siliceous ol()ucta of various tlnta, rnrying 
(Vnm Iho milky or smoky color of calcedony to that of jaspery hometone. 
The brccciated matrix was Srmly eemenlcd to Ihe roof, and, for the mo«t 
pnrt, corercd over with a coal of stalagmite. In Ihe S, S. IL expansion of 
the cavern, near Ihe smaller aperture, a considerable quantity tit coproliloi 
of bytena was found simllnrly situated In an ochreons calcareous matrix, 
adhering lo Ihe roof, mingled with some bits of carbon, but without shells 
or bone apllnlcn. On the back pan of Ihc cavern, wbcra the roof shelves 
towards the floor, thick maseci of reddish calcareous matrix were found 
■tluchol lu the foof. and completely covered over by a crusi of ochrcon* 
•talnKmlle, li contuinud numerous fhi«;ments of the siliceous olitcds, mixed 
with hon* pplinlen and bits of carbon. In fitct, all round the cavern, wher- 
ever Ihe ttalfl^mltlc cmM on the roof was hmkei) llironKh, more or less of 
the same optmimnrcs wore priMCTiicd, In some parts the matrix closriy 
ri'fcmlilcil Iho characlcrs of the "dnom impnslnin," wilh a Inrger odmlxlnrB 
of cmUatmua pnate, Witb nvanl U) tbo rtaK<i>cuu u( Iba tlUnoiA <iM|M», 
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tlif fTKit mnjnritf of ilicm present definite fonni, namelf. long, 
thJn; liavinj; Invorlaiily n stnooih concliaidal sarfsre bcluw, and ■boTr.aloB- 
Riiudinul ridge bevullcd off right and IbH, or » fOiic»vc ftnw rcplariiu; ilx 
rtd^; in the lutlcr riuo pre«enline Ibroe tacett on the upper «ii]o. Tba 
antboriioroplnioa thnl Ihey Flowlf rcwmbjc, in ercir detail of fonn. olal- 
diui knives ftt>m Mexico, ond flint ktJvcs from Btonebengc, Arabia, and 
eliewbem, and that they ap[>ear to have been formed by the diilamlnatka^ 
lU flims, of tlie long nni;Iee of prismatic blocks of itoae. Tbew fra^meWi 
occur tntiinatcly Intermixed with the bone >pllnten, ihells, etc.. In 
breccia, in very conKldcntblo aliundanre; unorpboas fhignielila of 
comparatively rare, ind no pebbles or blocks occur either niibin or wiihooi 
the cave. But Blmllnr reddieb flint, or cbcrt, is flniod in the hlppartit linifr 
■tone near Termini. In regard to the theory of tbo Tuioos nradUioW 
obse-ved in Iho Maccagnone Care, the author conaiderB that it haa 
Kone Bovoral cbnngee of level, and that the act-nmalalion of bono 
below nnd oulBhle Is referable to a period when ihc cave vat sanity abota 
the level of the sen. Dr. Fuk'oncr points out the Bignificitnce of the i 
that allhoufth coprolitca of hynna wera so nbandanl a^lnsl the roof 
outEldo, none, or but vely rcir, of the bones of hysna were oluerved In tlH 
Interior. He remnrhed, also, on the absence of [ha remains of small 
nalla, such as rodents. lie inferred that the cave, in Eta present farm, »mt 
with in present ftoor. had not liccn tenanted by these animals. The i 
nnmber of these hippopotami Implied that the fihysical condition of 
conntry mnst have been very dllTetent at no i-cry distant period from vr 
obtains now. He considered that all deposits abaet the Irane breccia I 
been scmmnlatcd up to tlio roof by materials wsKhed in ftt>in above 
namcroDB cievlccs or flues in the Ijmosloue, and that the uppeniMMt 
consisting of the breccinorshcIlK, bone splinters, siliceons objects, ~ 
bits of efaarcoai, and coprolilcs of hynua, had been ceinenied to the raof 
■lalagmitic Infiltration. The entire condition of the lar^ froglla BtUi 
proved that the effect had been produced by tranquil a^ney of waMr, 
distinct IVotn any lumuliaons si'iion. There was notbinfc to bidksati d 
the different objects In the nvfbmriii wore other than nf fonmnpnunan 
origin, Subsequently a great physical BlleraHon in the contour, attcrlnit I 
flow of snpcrfirlal water, nnd uf the subterranean FprinRS, chanmd aU I 
conditions proviou.<ly exiitlns. nnd emptied out Ihe whole of ths iooM b< 
liercnt contents, leaving only the portions agglutinated lo the rooT. T 
wrKk of these Ijecla was visible in the patches of "cinere impaslMn," M 
tnininz tbiill bones, below the mouth of the cavcm. That a loiiff pcti 
must have operated In ibc extinction of the hynna, cave-lion, atxl olbcrR 
Eli speciM. la certain: but no index remains for its measniotnalil. T 
author would call the careful nttcnlion of cautious geolo^sts to llw tnAn 
CG« — that the Maccagnone Cave wns tilled np lo the roof within Dm hnn 
period, so that a thick layer of bone splinters. leelh, land-shells. copi«UtH 
hynna. and human olijects, was atgtminated to the roof by the inflliml 
Mr boldinic lime In solution; that snbiicqnenily, and within the hnn 
1, snch a great amount of change took place In Ihe physical 

n of the district as to have cauued Ihe cave to lie wnthed out and cm) 
* contents, cxceptlnff Ihu floor bivccia, and Iho patrhis of roatorlal 
ted TO the mof nnd since coated with addlllonnl Ktnlagmlto. 

!)) Kinneclion with the nbo\-e paper, nnd ei the same meeting af iha S« 
^ Mr. ftescwEcb gvn In it I«« votAa <te nmUKa^ 
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bono-raro at Brixliam, in DfTonnhiro. The rnvc ha» been tracol nlon^ 
latge |{*Jlcdcs. mmlinK or iDlereectinz ono anothor si Hghi unslcs. 
f>umcrou« lioues or Kbiiioccroa tiohotinus, Ilos, Kquna, Corvns MniniluB, 
L'aius ipclieiui, and Hyaitin, liava brcn found; and sevcml Hint liuplcmenla 
hitii' been mm with In ilie iiiTe-«artli and ^rnvel bencatb. One in particular 
wna ni«t iKllh immBdiatcly lioneiuli a One anilor of ■ rolnditr nnd a bnno of 
tliK GBie-bunr, ivlifch wcro imtwddL-d In iho Hnpcrlida] atulagmito In the mid- 
Mr. J. W. Fldwcr aleo dosrrllicd a fUne implement recently discovered in a 
bcj of ETHvtl, at SKint Acbciil, near Amicus, France, 

Tlie ftm'iil cnppini^ a >ligbt eievatlon of tbe chalk at Saint AchenI \a com- 
IWMkI at walcr-woni rhalk-flillls, and is aliout ion feci thicb:; above It It n 
lliiii band of sand, aurmounEed by sandy beds Ithreo fbet six Inehcs) and 
brirli-Mnli (eleven diet nine IncliuB). In tills jcravei the ramtdn* of elephant, 
bone, and deor bare been fonnd, wilh Innd and rrexh-watflr siieiii of recent 
apwlca. From the tnnrul Mr. Flower dug oat a dint ImplDmcnt, sliupod l>l(o 
n st>ear.1icnd, at aliout clglilcun incbea from the faes of tlie pit, and sixteen 
tvct (Voin Iho rartace of iliu Krou"<l' Mr. Flower, In ibis eommuniraiion, 
pointed out orideuces to prove ihuc this and mniiy otLer Blmiior ftinl fmplc- 
mcnci obtulnwl from the iama emvei wans rcaiiy llie rciinit of linman man- 
Dlnclan, at a tfmu prcvloos Eo ibe deposition of Ibo );Tavcl In its praeent 

" These Inurocllnff discoveries," says a writer in the London Aiheoram, 
"tiikon in connecliun with ibu discovery of tiumnn teeth and bones nneo- 
plnicd with thoce of the mnmmoth on Ihe Swablan Alp», with the biiman 
bones In the Kiistrii and other bone-raves, and wiib the more recent discov- 
er;!' of tbe oisoclalion of ntone knives and fossil elepiianc bonep In Prance, 
seenu to promiic that, before lonjt, |;eoio)tlsts. by penevcrance, may come 
iifion oTklcnces of an earlier date Ibr man's ocrupalkin of European gronnd 
than bos been usuiiily cranicd. Still, however, the stone knives are of no 
older dote tliun Ihe ' Pleistocene period ' of ifeoloElsCs — the bcK'unln): of 
■lie pre«cnt state of thin(^ iironnd us, when Ihe eNlHtlnc bills and TnilO}^ 
had lieen fl>rmeil, the prcwm climates settled, and the present fiinna nnd 
dura caiabllshcd, ihoU}^ stlii combined with some reprcientatlvca of Iho 

On fte Bonr-Cavern 0/ TurijFmjf, Ent^and. — In this conncMion, the follovf- 
in« notli* of tbo c.-ivcm iif " Kcni'- Hole," Torquny, Enttiaiid (celcliratcd 
for Us (inimnl ivmninfl, fnini a a-conl publication by its oiiplorur, Rov. J. 
Miit'Enery. may not be on interest ins. 

The fiivoHto entrance 10 lliis cavern is simply A cled In the rock, shaped 
like a revcncd vroilire, about seven feet wide at the bottom and Ave feci high. 
When Iho accnroulatcd mbblsh wo* cleared aTray Ihim the cnimnco. the 
interior vnis found to rise rapidly, and to spread ont into a spaeions vault, 
while the rock floor was polished as if by constant use. 

Ordinary lonrists visit eavcms for Ihc purpose of admirlnR tlie spany enn- 
cretlons (ihe stalactites and stnlatcmltes) liint frequently aUorn them with 
the most siniiular shapes. Kent's Hole is not deetltato of thcue natural or- 
nnmentu, yet dooa not ahonnti in them so remarkably as some olhcrcs 
tn the upper gBllery, the concretions nt Ihe roof appear IllrceluBtCTS of 
dlfimscil at roinilar Intervals, like liie pencUnw of n (loiiiic «r 
hi- n lrun5p.irent ntrtabi of stnladlK'. While liin mere tourist would admire 
ttomttmal Mdilteetara, uul heed notbinK beymuk Vu^MftWit^bKieRiK^'A- 
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la chiefly Btlraclcd by U because it hng rendcml him tho inralnsMe mttIm 

~ Kuntlti^ down thr floor hcmicllcpllj, nnd procrring the pnx'ious depcwIU 

animal lionoa bfliii>aih Itiroush many centurlu, wilhooi prnnittins BafD- 

[■ nl ilccay or accidental ilisturliBiife. So liird was the floor, thnt anctnptK to 

penctmte it were abandoned In despair, nndi, by following the enrku tliur 

trnveiwd it like & pavement, a flag wiu lamed orer. and eroups af gknlki 

and bones were ftniad adticrlnfc to the Rtalajpnile, Suceee<lin<; flam, whra 

npIurniKl, exhibited like InterestinR objects. The pinee was ertdenll.'nin 

ursine cemolery — intramorai, indeed, as reepcclHi rock walla, but (jxtmniu- 

is ret^ardcd all bnbltnlions of town-loTing man. Here the remains of 

iwar provailod to Iho cKclnnioii of all others. The bonts retiiitieil Ibdr 

t valtiral nvahness, as If they hnil been derived lYom animals In a Wsh Mate 

m^ *ieor; while somu of ibu teeth displayed daixtinp enamel. Two eIebII* 

re burled in the HtalapmltD a« In n mould, ami were brought away In that 

te. The nnhroltcn condition of most of these remains nppenrwl to fniti> 

that they belonged to animulii thai died n natunil death in this spot 

[ dnring a jucrossion of ages. 

The most IntereKtinic port of the caverti was at a point wbeir the roof ami 

I fioor nearly met, and which was always refjardod a£ Iho extreme limit of Iho 

nj, until, by ntmoving heaps at luuse slouis, a paMaf:e was opcntij U • 

l.iaall group of chnmhcrs, probably untrodden before by tho fbolof hkmmI 

[_ inao. A column of spar connecting 'roof and floor being rcmoreil, it WM 

d, to lbs explorer's Inexpressible joy, to have covered the head of a 

I irolf — " perhaps the lai^at and finest skull, whether fossil or modem, of 

t animal in the world." Near It lay one of its nnder javn enllcv, — Iba 

I other could not be found. Tlie stoiugmito at this point nniafoot andk 

[ Iwlf thick. exccsaiveJy hard, raurhcd by mljcturo of rolled rocky ttagmfaa^ 

\a the iuWrlor moaldlng itself purely npon ■ mass of bonoi. TltM* 

f were so thickly packed together, that no idea ortholrnDmlwrcoDldb«|riT«B. 

' They hod niflbtird from pressure, and had been Impelled by vioh^nce into Ihii 

aw neck of the hollow. Some were even driven into the liil c r Hfa w rf 

til* oppositB wall; others were piled In the greatest confusion »mitM In 

side. From this «pol alone Mr. MacEnciy gathered some thoosaiuls of mih 

of the horse and hyena, and in (ho midst of all were myriads of Itodeittlt> 

TIk earth was sammtcd with animal mailer; It wa£ fat wllh the liiKnn umI 

marrow of mora wild beasts than would have peopled all the menagerie* In 

I the world. 

I In one part of Iho cavern, which has rerelred the DBm« of the " Cava ttt 
Boilentia," il was found [hat tho remains and dast of Ibis class of anlmab 
constituted tho whole floor, and that they were asgluilnaied loKtitbcr by cal- 
careous matter Into a bony breccia or con;;lomeni)B. Not only bad Ouir 
tiny remains penetrated Into eicTy deft and crevice of the rock, tiol thif 
hod e>'cn inslniuited thcroselrcs Into the chambers of the lan^e Iranea. Hank 
then, were myriads of minulo animal remains accumulated by tbo aide «t 
those of the elephant, rhinoceros, and hyena, in one common ■cpolohl«> 
1Vhen a handful of the dnst was thrown into the air, buudreits of teeth r>s« la 
the surface, and only In this way could they be collected. Land and water 
nil (euiitpagRob), bats, weasels, and moles, bod all left innutncrsble rcnslm 
on this spot. That they all cxisiud and died here, was made moDlftu bf 
L Iba condition of their remains, every part Indlcaling prolon)^ babllatiM 
P,4nd poacMiblo death. 

Tbo diitrlliution of animal i«in^T« onci Am <«\dA w«n. BMjr ha 
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ntoarilr slBlpd. The ancieni floor of iho ottTprn was coverocl wiib iho 
Duiiu oC thu byena, bear, nntl campo^ol — Ihu two lultur oi't-iipyiiii; lis 
pusiM cxCmiijIciefl, the Ibrmer occitpyiai; tho rcmaiaildr sad tbu mnlru 
d the uppcc gallery. Tho int^ai body of llio cavern wiu occupied by ihe 
ena; while, In wlditlon lo tbu remiuiiii of la o-hh spvcics, wbich pcrislied 
A natuQil death, Ihere were Timnd nnnalns of Its prey, Mi-ompiinlol by 
other evidences of tbe conveisIoD of the euveni by byenos into a favarlle 
den, roacmblln)!; tbal of 'K.lricdale, In Yorkshire, so well explored and do- 
■CTibeii by Dr. GuckUind, In bia Bdiquia DUafiana. 

In addition lo Ihcso animal remains, Ihe upper portions of tbe ■tolngraile 
floor hare yielded abundant relics of man ; Tii., in tho lowest of tbe more 
modem deposits, innumerable fllnl spears and arrow-headf ; than pultury, 
boods of opaque Rlaas, buman emnU and imtb ; wlOle, Hnally, sun-baked 
t, frainncntB of breastplates, heaps of sliella, and pina and bodldna of 
B, indlcaie tbe vi«lls of Britons — perbapa Komanlied Brllons. 

FOSSIL CETACEAN IN VERMONT. 

Al the Sprinfrtlcld meeting of the American Association for the rromotion 

~ Sdcnec, \B9j. Mr. Edward lllu-h«ock. Jr., cibibitcd the remains of k 

ill wbale, found In Cbarlotte, Yt., In Au(^l 1819, during an excavation 

Butland and Bnrlininon railroad. It iras found In blue elay, lylnf; 

a 10 foartocn feet below the snrf)ice, the bend almost four ftwt hit-bn- 

the tall. The Irishmen who discovered it, snppOHini; It to bo Iho botl^( 

borse, wantonly broke many of Ihcm, and particularly tho heuL 

of the head, however, wn« saved to show tho two spiracles, or 

cs, which are characlBristlc of the cetaceans. NIao conical teeth 

were bImi fbund. which were eousiderably worn, sbowini; that II was not a 

70ung animal. Of the flfty, or perhaps fifty-lwo vortobrie which belong to 

Iho genus Bclnga, forty^no wore fonnd. The caudal vertebra;, pahicnlnrly 

the lost ones, ore flattened horizontally, giving another Indication of the 

(Umlly. The total leni^lh of tho vertebral column, Incindlng the in- 

•bral cartilages, mu:il hare been one hundred and thirty -seren IncheH; 

this, with tho head and cnndal Sn, most have made the aulmol about 

foet In length. 

I Ave cheek-bones which belong to the Belu^, only one Is mlisinf;, 

and two of them ore perfect. The ribs are yay badly broken, though at 

IcBAt fbiir ura perfpcl. Their wbolo nnmbcr wos tweniy^ix. This whale Is, 

without doubt, of the genus Beluga; and the specific name Vmitonlaiia, 

'was given II by the late Prof. Z. Thompaon, of Burllugton, TennoM, M 

msntoratfve of the State wbcco the remains were fiiund. 

connection with Ihe above statement, Sir William Lognn.of tho Canailn 

17, remarked, that tiie remains of a similar skeleton had been found 

Hontrenl, in n clay pit, which was (tug for the pnrpora of DiukTng 

flftecn ftel below the gnrftice. They were (bund Bsaocialod with Bve 

Of naiine shells, and abio with some plants and pieces of wood, 

OS THE COMroSmoN OP TBK SOUDnERO GUANO. 




lln|;uf lliu Pbiliideliibln Ai'iiilemy, I>r. Leidy called altenlloil 

fttb* largo number of tunic boncn inclmlol In the inasics of the to-cidicd 

■o Uunno, which si)tnlficanlly pointed to tho uriHili of tbe nKk^itSr 
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AKNDAL OF SCreimFIC DJSOOVKKT. 

l.sliinil, ailualctl about ono hundred and Iblrty mlleii east of rorto Bko, 
I Hnil oni^liiklf miles lone, onu-hair la Ibn-v funnh* at n mUt 
wiilv, nriii fIkcs fnna [wuiiiiy lo Tony feci above tbo Icvct or iIib umtn- It 
bi a tmrrcn roik, fumieriy avoideil liy nnvltnuoiM, and Appears to he cnilnlf 
(oniiMiMd of tlio rii-h pbospbatic mlnEral. Aimlyse* of the BUtisiaore. I17 
tompciont chcmliits, inillcate it to bear H resemlilanre In compa«Jilaa 
Ijoneg depiivoij of their eutilaii;!-, Had othsrwin altettd, lu we niij;bl n 
pnae bonec 10 be, oxposed to the inHiieiica of Ibe oceiui water, li cmitiu 
alH>Dl IhD BunB proportion of plioflphato of lime oa nklncd bonoa: anil 
it thli drcninatancs which bos ilirecteU the attoDtioii of manJuutn a 
R^coItiiHKtg 10 ita vnluD w a mnnnrc. 
Fruin thit, Ihs Somhicro tmuerial deserves la be dlstincnbhod Iit ■ hi 
le; and perhaps (he eaty one of Oiile, from Us nscmhlanre In ranipiiiilllMt 
w, and lU probable oriuin, would not \ie inappropriitio. But ara «• 
to aserlbo the Immeneo moFs fbrmlnK Oio Sombrero rock 10 unlmal ortilnT 
Many recft end ehorcs of sast oxient are known poaitli 
their origin in the leataecons eorcrlngs of the tower inimalt, Imt Somlfren) 
appears to bo the first InEtance of nn cxleoaive inland formed ah>no of lh« 
rumnlni of the higher anlmuls. The eomposiilon of the Sombrero hiI>> 
Sluieo, with Its Included bones, leads uh lo suspect thnt the Island WM 
a slioal swnrmlnK with turtles and olbot volchrSil animals, whoM acci 
lated remnJiis of aev* have been cemented lofcether, and giadnallr elevated 
above the ocean level to the present position of the Isbmd. 

GIUAMIC AL'STBALIAK UZABD. 

FrofcBsor R. Owen luu commiinlratod to (lie Roja) Society the deacHptloa 

of gome remitlns of a gli^iilic Lund Lizard from Aasiral 

of fossil remains now in the Brltbh Masenm, demoiistnitcB the formori 
BTKO In Australia of a laud lizoi^ far Gurpassiug lu liaJk ibu Inreeit tpKiW 
tMW known. The charaeten are derived l>om vertebra:, partlaliy foMfUwd^ 
equalling la alse the Iw^icst known erocodllvi. Thcj arc of the procaeiiaa 
type, preaentlDg lacertlan modifications, and agrcelnK dumly Willi tbOM of 
Uie cxlatluK luce-lizard of Australia. A generic distinction i> indlcoMd I^: 
the compnraiivoly contmcied area of the neural canal, and by the tidWw< 
development of the neural spine of this fosstl vertebra, which, ftvm Ibft. 
proponloua of Ibo body, must have bvlon)^ to an animal not leu Qiam 
twenty feci in leuj^Ii. For this probably extinct lizard the name of J£Bp»i. 
jtwra pnsm la proposed. 

Prof. Owen also has communicated (o the Gcolofilcal Sodcty, " Kotea <m 
Bome Outline-drawings and Pholopniphs of the Skall oT Zi/gamotanit UQ^ 
(hi, Hocleay, fh>ni Aiutntiio," received by blm IVom Sir B. Uurchlson. be- 
ing seven pbolo^rrapha, ibreo of which are stercoscoplr, of perha|M the 
most extraordinary mammatlun fossil yet discovered in AnstiKlla. 
nniqiw and extraordinary sknll of a probably extinct tnummal, toftMber 
with other hoaes, bnt without lis lower Jaw, were found at King'* Cteok, 
Dnrling Down». — the same locality nhenn Ibe entire sknll and other re- 
inalna of the Diprotefon have Iwcn ohioincd. Wr. Mocieiiy hu deccrDied. 
the fossil under noilco as Ivlonelnt; 10 a mamipfid animal, pmbably m 
larirc ns an ox. hciirina a near approncli (o. but dlflbrTng Rcnerlcull}' fTOia,. 
DiprModim. lie has named it Zygamiaiiruii trtliUma. The fkull haa tnuw- 
VBtmiif tidgai molari, and a lung pctx:«M &w«iiAAiiti Ivn 




LB In the Mrgalkiriiita and Diprotodon. a 
ii uT tb« i.VKoniiitic arches. Tbo skull, b 

«iiaM,(» HItoun hirbetwlilti, anil in (.'tjchieen liichM loni;. In Ditinladon, 
'\ ll about (hrco feol lone by one (toot aijiht Indieo broiiil ; «o Iliat, 
le latter must bnvo hod a tiwx snmowhac like thnt of tbi.' Kangaroo, 
re resembled tiie Wombat In ilio faco and lienii. 

ON THE VKGETABLE STKfCTirnE OF COAL. 

' The Iblloiring 1b an abstrari or a paper rtconlly proiented to tlio Gcolosl- 

MlSoeieiydiOndon), b)-Prof. J. W, Oawaon. of M'Uill College, Montreal: 

After nOjirint; to Ihe lubore of oihera In tbo clucldBClon of the bistoiy of 
ronl, Ihe nulbor remarks, Ihnl in ordliuir; bilainlnoiu coal we rceogniM, by 
Ibe nnuidcil ere, lamlntc of a compael and more or leas iDacroua ■ppesranee, 
Mlcd by oavreii Him!) and luyera of Hbrous anthracito or mineral rbat^ 
tts Ihcso two kinds of material differ to some oxieiit in origin MUl 
M of preiervation, and in tbo methods of stndy applicable to tbem, be 
' ' '» Bubjeet nndcr two licoils: 1st. The slrnctares pre- 
il in th« Blalo of mineral charcoal. This substanee eonsisu of tnK- 
\a of proaencbymnious and vaalfurm tluues In a rorboniicd stale, soms- 
II ftuienod by pressure, and more or letii Improscnated witli liilnminous 
I minervl matters derived troja the enrrounding mats. It has rc«allcd 
n Ibc tatairiia decay of vegetable matter; whilst the compai't coal Is Ihe 
prndnet of tubuqiirout pntrofactlon, modified by heat and exposure to air. 
The amhor proceoiloJ (nfier deseriliing the uiotbods used by liim In examin- 
ing mineral charcoal and coal) to deacribo Ihe lisaues of Cryptommotui 
ts In the slate of mineral charcoal. Amonj; these bo mentions I^pido- 
M Bud UtodtudniH, also dislnlegrated vascular bundles fhim the polloles 
f Slljonorian leaves, and from some roots or stripes. 
n dMunlbcs tissues of Gymuospcrmous plants In the state of mineral 
al; espednll)' wooil with diseigeroas fibres, and also wiih srularlftinn 
;h BB that of Slignviria and Caiamedtiidron ; and (ho nalhor re- 
it probably the so-called rycadeoos lissm hitherto met with in the 
a belonged (o SigiBariir. The next chief hcddinu of the paper has 
■o Btraeturvs preserved in Ihe layers of eompoet eoal. which consti- 
X larger projionian of Ihe mass than the mineral cbareoal does. 
lime of pitch or cherry-coal, says Dr. Dawson, when cureflilly traced 
9 sarfaees of aecnmnlnlloii, are found to present Ihe outline at ftal- 
iinks. This is alino true, to a certain exienl, of the Ouur varieties of 
al; but the coarse coal appcan to consist of extensive himlnot of dis- 
TOgeinble matter mixed with mnd. When ihe coal (estieciolly 
« sbaly varieties) la held obllqaely under a sirantt light. In tbo man- 
ommended by Roeppcrl, the snrfBces of the laminra of coal present 
ns of many well-known roal.plnjils, as SigiOaria, SUgmana^PaKila, 
irggfTtithla), i>piV«fnHfnm, ZHodrtidnm. and rooeh Iwrk. perhap* of 
ra. When the ennl Is iraeed iipwanl Into the tnof-nhatos. wo often 
ic lamlnn of eompnci i-nal rcprencnied by flattened eoaly irnnks and 
I now rcndcrtvl distinct by being aepamted by clay. The reliitlon of 
to llie mass of itie pool, and the -t^nc nf pM - ■! v.iri.p'i lu Mblch 

ind hnrk of Ihese trena oemr, — liu' luiir..- lii.!.. ijiLirm.' of 

e abundance orvoniml tlssao in ibe r'-- ~ 'ins 
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the nulhor ofTors (ho followinR RBnonU concliwimHi : 

1. With respect to tbo plnnts wbioh havo contributed Iho TC|tctntit;i mntrr 
or tbd coul, thesD arc principally Ibo SigOkria bocI Calanaiar, bat opodallr 
Ibo ronucr. 

2. Tbo wood}' mnitpr of Ibo a^Oi o( SiyiSaria &nd Calamllnr, and of con- 
iferous tmnba, aa veil rs tbo acolarlforra dMocs t>r tbe Lijiiileilmibv and 
D7ubrtoidnE, nnd fhe B-imdy and vascnlar bnndler of Ferns, nppeor prinri- 
pBll; In tbc Btato of minora] cbarcoal. Tbo outer conical envelop of Uicm 
plnnts, top;thcr wllb Each porllons of tbck wood and of herlmctoui pliuiM 
and Ibllape as wore submci^od wlthont idImwHoI decay, ou'dt ■« corafHU't 
nnl of valioa« decrees of parity, — the eorticiil mntlcr, owing lo its|;rcatcr 
tt«iBtan<« to aquoouD Inflltratton, nffbrdiiig tbe pureat coai. The icUulre 
•mounts of nil thcBS subslsnccs fbaad In the states of mineral chanual and 
compact roal depend principally upon tbe ttrcatcr or less prevalence of mb- 
nerlal decay ocMulnncd by greater or lese dryness of Uie iwampy Bau on 
wUich the coal accntnalaied. 

3. Tbe structure of tbe conl Records with tbo view tbat Its mntsriali irera 
aecninrdaied by gruwtb wltboul any driftaito of maleriaU. Tbe SigiBaniw 
and GAvHilfiT, mil and limnebleas, and clocbcd only with rigid linear Icbtq<> 
tbrmed dense groves and junpcles, in which tbe stamps and lUlon trunks of 
dead trees become i^olved by decay Into shelU of bark and Icxise fragment* 
of rotten wood, which cnrrcnts most have swept away, but which the most 
Benile inundations, or even heavy minn. could scatter In layers over tbe na- 
fhcc, wbcre they gradually became iinlicddcd in a inasi of roots, bllcn Leavei, 
and licrbacGous plants. 

4. Tbe rute of aecamulatlon of rool was very slow. The climate of the 
pcrloi], In tbe northern tcmpcmle zone, was ofsncb a cbnmctsr tbat llie tnift 
ronilbn show rings of growth not lar^r, or much less distinct, than Iboaa 
of many of Ibclr nonbera congeners.* The SiyObma and Caiaiita wtM 
not, as often supposed, succulent plants. The former had, it is true, ■ r^iry 
tbli'k collnlar Inner bark; bnl their dense woody axes, thehr thick anil nntlf 
hnpcrisbable outer hiirk, their scanty and rigid Iblinge, would Indlcale M 
tery rapid erowth. In tbo cose of SigiaahiB, Iho variation In the leaf-«eai» 
In dllTt'rent pons of the trunk, the interciUation of new ridges at the nitMt 
reiiresentlnj; Ibat of new woody wedges in the axis, tbe transreiw marica 
left by Iho successive stojieii of npward (n^wth, all indicate that at leaat scT- 
cntl yean mnsc liuvo boca required for tlie growth of tKma ot HMdCfaM 
siM. The enormous roots of these trees, and the conditions of the ooal- 
■wamps, must have exempted them from tbe danger of being ovBTtbrawn 
by violence. They probably 1^11, in successive Kenernlions. fWim natoral 
decay; and, making every nllnwanco for other materials, wo mm^ mMtf 
Miert tbat every fbot of Ihlchncss of pure bimminous coal implies the quiet 
growth and fall of at least 6(ty |i;cnetnlione of Sigitlaria, and tber«ltol« •■ 
undisturbed condition of forc^l-growth enduring Ihrougb many oontutiea. 
Fttrtber, there Is evidence thut an Immense amount of loose paronchymUOM 
tissue, and oven of wood, perished by decay; and we do not know to wkat i 
Nttent even the most durable tisciuca may have disappeared in this way; n 
Ulal In many coal-seotns wo have only a very small part of 
BULtior pi'oduccd, 

Lastly. The results staled in this paper refer to coal-beds of tbo 

Tlip«-oiirowllifl!»»«w»BMtt»,yTOB.Qwfluft«»n'»>> 
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A IVw farts whicli I liavo ubscrvcd lend me to bolicm ibat 
In tliu tliln soams or the lowtr coal-incaan™* rcnmlna of A'ccygeratfiiii and 
LtpiiludtHdrmi are mora iilinDdant (ban In thow or the mlilille ooot-menS' 
am* In the upper coal-memutoa Blrailnr wodifl cut ions moy bo cxpoctcd. 
Ttieso dilT(!n:n<m have lisen to b i-erlain extant lurortaiDed by Gocppcrt IVpr 
SilMlii, anil by Lu<(|utrcux for ibosDof Ohio; but the tnbjta I* deservtng of 
furthur iuvcsli[pititni. 



rmt. TliiclwDck, In Ms r«wnt work. IcABofopp of fftm England, In diacoM- 
inu (lio aiie of the Cunnertli'ut Rircr Sandstones, cincludvs time Ihe upper 
liiklf at the annclKloncs — ttiiit cn^t of Ihc half rnnsc of Hoonl Tam — !b not 
older than Ihe line; and Ibnt Ihn Vlr'^'inin nnd Korlli Carolina beds ora of 
ajuivnlent ai^; tlie Iowit half of the sbuio sanilHtotio, vrlilrh may bo a mflo 
iu tlilckness, ocrmtllns to the meaauremtinls of Prof. U., ore thick cnonyh 
lu embrace tlioTHiuilc and Pcrmlsn; tint no cridenm baa been obtained 
ilint the Permian 1» rpproapntal. 

Sln<!e the discovery of the Permian in tbo weal, as a direct conlinualion of 
Ihc Carboniferous beds, and as tho cIobIdj part properly of the CnrbonUbr- 
oiis ayiitem, it has become more npparcnt, wo ihlnh, that tbo beds on the 
Atlantic border, tlt>m the Connoclk-ot vnllcy to North Carolina, belong to a 
later period. The elcvallon of the AppalnchlKD mounlaiDs appears to have 
cloBcd the Palaeozoic era, and thus separates the Permian period, Ibe laat of 
the CoriiODiroroaa a^, from Ibo Triaasic, the Hrsl of Ibe Reptilian. Tha 
obMrratlons of Prof. Hitchcock tend to confirm this tIcu*. for the rocks all 
appear to beloni; to one aystom : tbo fossils of the upper balf are as recent, 
probably, 03 Lias ; and no trace of a Ponnlan species has bcon found ill any 
uftho bcil». 

The I'ooi'prinis found in Ibe Connecticut River Sandslones. arc referred to 
by Prof. HilcbcDckasl^lloirB: — To M arsn pi uloid animals (SspccivsJ; Birds 
(^1 epedee); Omilhoid n-ptilcs, or reptiles walking on their posterior (bet 
(13); Umrdsfn); Batracblans (HI); Cbelonlans f8); Fbbia (4); Cnutv 
cenna, Myrinpoda, and Insects (10); Aanolids (10);~in ail 133 Epecles, 
mare than double the nnmbcr announced ten years alnce. Tbe reference of 
wirao of tliese species to the special division in which they occur, ig still 
<ioublfDi. as Profoasor Hitchcock slates, especially the Cbolonian and Mar~ 
d troeki. — SiBinmn'i Journal, March, ISJO. 
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OK 80MI: FOSSIL FLAKTS OF KECENT FOKMATtONS. 

Lao t^sqacreanx, in a eommtmlcatlon to SSIiman'i Joum^, TSaj 
tbot ho flnds, on examination of n collection of foasil plonll 
made by \>t. John Evans, from Ibe conl formations at Nonaimo, Vancou- 
rvr'* Island, and at Be1llnt;ham Bay. Wasblneton Territory, thai, with otw 
cireptlon, " there is not a sineic plant collected which docs not show a near 
relation to «i>mo species of the Sllocono of Europe," — a conclusion Ibal on- 
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mistokably eslnWiPljos tliu »es of iho poni simia of Orpitoii niiil VaoMMmn 
or Uic ooal Itself, Ur. Kvans bus elven tbv (bllnwin;; diwripUan. 

" TltCM «mU« do not tvlonjc to tic tnie coal-moisures, bnt to i 
period: 1I117 liuvc, however, boen nitcred by volcanic arKon. t 
hnin Bnf coal pan<cular1;r, ia ronicquenw. Is of > rcmatkatilu 
itrnctaro, itnd prcsvnis under tbc mii^iBer 1 rcr^ sininilar ami buuuiftd 
nppcarancp. It will prodafc an cxf*l1ent coke, and Is well 
IWturing and dDmcstic parpoMS. It bnnta rnxlr, and. Bllhongh rUba 
Ujtht Ibr long pea voyatieB, aa\ts» iIid nrasErnMlon of ftimaiws abonU bt 
cbnngGd, li»BOnln|! tbc dmn. Is suitnbk' for river iiBvii:B.tlon. Tbcooa) 
out at vnrioas points from tbc Brilish line, to near Port Oxford In Ongott 
■u] U necessiblc to sail and steam narigation, and almost ine^AanjIlble B& 
quaniltr. These ctuls, wiih impcrfcet maehlnes nnd facilities tat ntUUtgt, 
cnn be ddirorcd, nadf for sbipmcnt, tor at IVom fc tn S3 per Kiu." 

If wo Bxamlnu, says M. Li!BqDereBnx. the planra obtiilnod In Uracon 
Taneuuvcr. coiuolnil; with those obulncd by Pmf. SnlTard from the I 
cene of Tennessee, by Dr. D. D. Owen IVom the clinlk-bunln, 
ot tho UlsslBsippi, nnd with those HgurMl by Fror. Ho-r in bis Pamil Flm 
of Earnpraa TMlary, " wo arc at onec stmek with Iha rcmnrituble "krrfll 
Of ihe Mioeenlc flora of Oretron anil Vancouver Island, wbich «rldaidr ii 
dkntes a tropicsl climate at lliis period of tlie geulo^caT rormatlimst Pill 
trocs, fl|^. Cinnamomam, and Pmtelneie are now gcnenitly dlntilbMal I 
least 30° lower than Ihey ncrc then. Bni It it still more cxtraonllnarr I 
find Just on the same laticndc. but on an oppoxlle point of the Rtotie. I 
Switxoriand, Bconlcmporaneous Ibssil florn, ofnlilch Ilia spedn b*n I 
near n relation 10 those of Oregon, that some of tltcm may bv rt^anl*! • 
truly Identical. This showB a lemarlcHblc unirormlcy In the direction oT tt 
Isothcrtnal lines at tho epoch of the Mlo<'eno formation, and estaMlshea, U 
yond a donbc, that the oscillations of tempcraturo bavo been gonmM 
marked nroand ouriilcibc, and have not been the result of local fooiOgflaJ 41 
lurbnnces. That ihs osdllations vrcro slow and prosrMalTo U cbawti bfll 
distribution of the sjicelcs of plants In both ihe foUoiring ftinnalioiM. | 
the Itloccna of Taocouvor the ProiulneO! are dominant. It boa alio fall 
a nnd Salisbnria, all tropical plants, and most of tho spccica atit wIUkm 
relation to ibe plants now Ili-ing on (bis continent. In tho Pliocene of Th 
nessec, the Protelncic appear stlli abcndant, and Ibe flora Qn^ fn retadt 
In tho soathcm shores of Florida and on the islands of Ihe GutT of " 
Tho Post-pllocenc of tho Mississippi, near the montli of the Ohiu Blwr, U 
n atravo it, has iho same species of phuits as are now tbunct alang ll 
shores of the Atlantic, in the Soulhern States. We havr Ihns, appM«nllf, 
steady decrease tu the temperatun', from the Uiocone to ib« Pofl-plloceB 
of tbc MLHisslppi. From this tl appears to follow that tbc chalky famla 
Of which tho tmo ei'oloKical position Is still uncerlaln, oa^t to ba n 
KardoU B> anterior In origin to tho Drift For il Is probahlp that tf Ih^ bl 
been deposited after or at tho time of the ice period, Iho difltribnthm oJ ll 
plants would show a colder climate, nthcr tbau the cUmale of our souctMl 
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INC Jnnnrirr 2M. la'iO. On llio cvenlni! of Salurdny. Jmiuary 22, llio anow 
on Ihe maantiiiit wus seen n'liitu and unobscurcd by cloutls or vupor; llicro 
wers DU sl;3na of smukir, iinil none of cniptloD. On Sauduy, lliick clonda of 
einukc vcn seen gnthcring nlionL tho mounmin, and at cvcnlntf the wliolo 
Fky vros llgbtcil wlih a teniae i;Iiire, and tho lava i-otilil )» aocn spomlng; 
from a cntler aoar the somuiit of Manna Loa'. ^ in oil Ihoolher cniptloni 
from that monnlnin, Ihc Inva wna thrown up in a jet, nppnrantly nearly one 
[boiuand feet high; it (loircd down tbe nonhcrn slopa oflhc niunatuln, and 
ill oaa or two ilays " formed for ilseir a covered cluuincl f^m tho snimoit 
(-nuur to Ihc plain between the mountains." 

A writer in Iha Pacific Camaierdal Adi-tiiisrr, pnblished at Honolulu. 3. 1., 
thus describes the Incklcnts of a Yisit to tlie Tolcano during tho continuance 
of thii ^nt eruption: 

From ibe disioneo at which we obacrv«i the cmlor, about ten miles, and 
fhini TUJDDS points of observation, It nppamd to be ch^ular, lis width bring 
about cquul to Its brendtb, and porhapa llirca handro^ feet across Ibo mooth. 
This may 1>e too moderate an estimate, and ii may prove to Iw five hundred 
orcvon d|;hl humtrcd feci atiuss it. The rim of the crater is sorroundcd or 
made up of I'oncs formed from the stotius and sforia thrown ont. Tbo lara 
dunt not simply ran one from the aide of the cnuur, like water from the side 
ufa bowl, but Is thrown up In continuooa columns, verymai'b like llio Geyser 
sprines>as roprtaunted In sclioo) goottTaphleg. At times this Apouthig ap- 
peared to be fv«ble, rising but little nbovo the rim of the crator; but gener- 
ally, as if eai^r to escape IVom thu pcDl-np bowels of the c'artb, It rose to * 
liciKbt nuarly ot^ual to the base of the crater. Uol tho columns and massM 
uf lava thrown out were ever varying In form and heljjbc SomolimM, 
when very active, a apini or nine of lava would shoot up like a rooket, or 
in the Ibrin of a huge pyramid, to a heiglit of nearly double the hose of iha 
eraccr. irtUe mouth of the crater it Hvo hundred ftct across, tho per- 
pendicular cnlumn most Iw oijiht hundred to one thousand Ibcl in hclghll 
Then, by watchinir it wlih a npyglass, the i-olnmn could be seen ta diverse, 
and fAII In idl manner of shapes, like a beautiful fountain. 

Thii part at the scene was of wondcHHil grandenr. The fiery rvdnoss of 
Ihc molten biva, ever varylne in fonn, from llie simple gurgllni; of a apring 
to tlic hnfcDst fountain contclvablo, la a scene that will n>maln on tho mem- 
ory of tho observer till death. Lnree masses ofred-bol lava, weif;hing hun- 
dn3ds, If not (boiunnds, of tonn, thrown np with incotirctvablo power to a 
ttreat height, could be seen occasionally flilling outside or on the rim of the 
craler, tumblin|c down the cones and rolling over Ibc precipice, nimalnlng 
lirilUont fbr a few moments, then becoming cold and block, end lost among 
the snmDnndinc blocks of lava. 

A dense, heavy column of smoke conliniinlly rose out of the crater, tint 
always on the north side, nnd took a nortli-castsrly direition, risioK in one 
coniinuaus column fta nlmvo tho moantuln, to a hcishl of perhaps ten 
thonnnd re«( from the crater. 

On leavlne the cnitcr, the lavn stream does not appear at the snrfhce fbr 
f»>ine dlaiance, say an «luliih of a mile, as it bus cut its way throu);h a deep 
mvlneor «ul<')>, ivhUh hides it rt«m thoeyo. liow deep this Rnlch may bo, 
!• nil eonjecturo. as II l« Impossible to iret near onont;h to look Into it; bat It 
probably Is several tiundrud Ibel deep. Tho nmt, then, Hint wc see of the lavn, 
after I wing thrown up in the crater, l« its bmntliln!: ont Into various si reami 
ifl beknr On ftHintafD-liMd. lutuAot Tuaxftai^B 
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d divides Inrti a f.TCAt namliCT, ipRMdinK ou 
at Hye or six mile* in width. Fgr ibu tlrst liK mllut IVain t 
dcoMiit t» npid, varying fh>in four to ten miles ■■■ biinr. Bui aAcr rvai-hinc 
the level plain the •tnam movM slower. Here the ttmuns «« m 

u >s hl^'hcr up, iboro liciiif; a prlndpal unc, wUlcb varies, And It rcrr 
broKulnr, frata an elcl'ili lo a bulf mile In width, thoaKh tbcn: »Pt rrequent • 
bnin<'h<» nmniiie off rrom it. This prineipal ECream reached the •e4, tM 
Wulnanalil, on the 31st of Janonry, sTlcr a How of eight days. Whea 
tcachcd ibo (ca. it tpread out about balT a mile In wldib. Some of Ibo Sa 
Kcne» of thp flow were the emcaded or fallji formed In It before the lava reached 
the plain. There were eevorul of them, and tbcy appenrcd to be chaniruiib 
and new mass formod !n dlfTereDl localities as new streams were nuuta. Ou«, 
however, that remained apparently unchan;^ for two days, must have be 
ti|;hly oronc liundred root in height. First, Ihurii was a fall; tlicn. belOT 
were nucados or rapids. To wateh this fall daring il 
brit;bl, red-hot stream of lara wad flowing over it, at the rale of ten mika 
an hour, like water, was a scene never to be fortnilten. 

Anotber writer dcaerihos the jets IVoni the crater of the volcano. «* Itat 
lowi: — " BefDra you. at odistonco of two milea, riace the acw-foniuid a 
In the midal of Hold^ of black, smoking lava, while from Its centre therejtn. 
A column of red.hot lava to an imnicjiso bciifbt. (hresienlnf; ii 
Utlon to any presumptuous martal who sboujd come nilbln the reocJi of in 
aeathlu); iiifluenee. The crater may be one thousand tbvt In diameter, n 
from one to one hnndrDd and Bttj toet higb. The eolomn of llqaid Uvft 
whli'h Is coiutantly sustained In the air. Is from two liiinilred to Ave hundred 
ttci hli;h. and pcrhapa the hl<;hcst jat( may icoi'h as hi~b as ktod huDdl 
teeil TherolsaconsianiaudrupMsuceMslonofjitii, one within anolheri I 
mussoB fkUIug ontslde, and cooling as they foU, Uirva a sort of dark. nO^. 
tbrDuyh which the new Jet* darting up with every degree of force ai 
variety of form, render this grand flre-fbuntain one of the miMl mai 
objects that human Imagination can conccivu of. From tbo top of (lie tavk 
jets, the current of heated nir carrli's np a larp- mau of scoria and pnmk^, 
which falls again in cotislunl showers " 

Prof. Hoikell, of Oohu Collciie, tlius describes tbc Bow of tbo rirer oflatm. 
from the mountain to the ku : 

" Deacondbii; by the stream of lara flowing fVom the mouulaiit, ' 
Itblo to follow it on its sonth eide, bb a strong wind was blowing fti 
dlioelion. Uero we found tiood walldng, and could with safety apprnMeftj 
williiii a fbw f(H>t of the channel. The width of the stream was fl<Mn ti 
lo one hundred tixt, but its velocity almost Incredible. Some of aw 
Ihonghl It one bundriHl mlleB per bonr. Wo could not calculate It II 
y/air, tar pieces of cold lava thrown Into it would sink and melt alma 
ptantly. Tbo velocity certainty soomeU as gr«at as tliat of a rallroail car.. 
For olKht or ton miles tbc stream presented a EueiXMilon of coscndiw, 
curves, and eddies, wllb an occasional eatarnci. Some of tbcse were 
by the nature of the ground over which it Sowed, some by tin n 
Itself. Tbo stnuim bad bnlll np its own banks on each side, and bad m 
to the depth of its i-bannol by melting at the liottom. 
more ^rnKc^uy iimn water. In eouuquonce of Its Im 
tnipcrTcet mobility. Its enrfnce took lUu same sbopc as tbc jcrottml orev 
wblcb 11 Huwed. It ihcrcfora presented not only hollowd 
•mw^ jteiw, ft* B hv 1>M^ tlw ec 
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S len deffreea, in ono insianco of tweniy-flvo. Wlicre 
nimira wcro rtbrupt, the outsidv of tBo Btrora was niuth ni^^ncr iimn me 
iiii^iile. So muFli was ihls the cdso, that Ibe onUiilu Bomctlmcf ciirviMl over 
■be inside, torming a spiral. Il la needlesa lo add, tbut we irdra filled witli 
woiulor and admiration at the nlglltj WD sow. 

" Tho clinkOTS azc always formed ]>j deep streams, and generailj hy wida 
ones, which flow sluggishly, berome damRod op In (Vtmt lir Iha cooling of 
IIiB luTS, and In some instaneea cooled over the lop, forming, 08 it were, a 
pond or lake. As the stream angmenis bonimih, ihc bonicn In IVont itnd 
■ he crust on the anrfiicc nro broken ap, and the pieces are mlled forward 
Bnd Fonled over with melted larn, whlrh coola and adheres la them mom or 
leas. Then, from tho force of the melted btva, behind and unduniuath, the 
stream ro\li over and over IMelf. In this way a bank of clhihen, tun to 
forty n^et high, nscmbling tho embankQient of a railroad, Is formed. Onon, 
at the end of the stream, no llqniil Inva can be teen, and tho only gvIiIbrm 
of motion Is tho rollinK of the Jo^i^cd ronks of ail sius down the front of the 
emlNinkmcnt. Sometimes tho slrcajo breaks through this embankment, and 
flOHB on for a tlmo, nntll it gtta clogged up again, and then Ihe same pro- 
cesses arc repealed. In this latter case, the onllmrsting stream often eorries, 
as it were, on Itu back Immense masses of clinkers, whlt-k look like hiUa 
walking. We ftrand no clinkers nntil wo pcachBd (ho plain, nnd it would 
Eccm that none are rormod except whore the descent is bnt little, or the lava 
but imperftctly melted." 

It In said that ships snlllng along the windward chores of HawatJ, Mnol, 
and Holokni, durlnB the week In wliich tho eruption commenced, and befota 
the lava reached Ibe ocean, cncounlcrcd Immense shoala Of d«u[l Slab; lend- 
ing to the supposition that there might have been a sulvoceanic eruption 
Ivfore the outpourins from the niunntuin, and that possibly the whole 
Ulanrl mtgbt have been oTorwIielmed, had not this side pnssago giTcn liino 
to a portion of tho lava. 



EEISHOGRAFHIC HAP OF THE WORLD. 



^iniich, on Ucrcator's pr^eciion, aie laid down carcnil Indications of the n>- 
gions sal^ect to eanhqankec and the site* of Toleanocs. In the Intigungie of 
Its constmctor, it sbnwB " the surface distribution and space of earthqaokcs," 
and 1« Intended lo Illustrate a paper conlrlbnted by Hr. Bobert Mallet, F. B. S^ 
etc., of [Dublin, and bis son, Dr. J. W. Uallot, to the laie meeilnit of tbe 
Uritisb Association at Le c<U. As a very large nuinbor of copies of Ibo map 
if required, and Ibe grculest accnrncj' of delineation Is noecesaty, it tm 
been executed Iti chromo-Iiihograpiiy, and printed in a arrlcs of difforent 
tints fh>m eight dlHtrcnt stones, Thus, various shades of omngo and 
orange-red show nhiit are termed tbo "seismic bands " In their jiosllUn) 
and rclallvo iiitcnsiiy. Small block disks denote " volcanoes, fumerolcs, lOt. 
fnlnnu," now active, or prcsamod lo have been so within historic or recent 
gcologie periods. A speckled pny-bluc Shade indicotes the areas of subsi- 
donco (whether sabHjceonlc or tcrnuiean) now proceeding. A greeti line de- 
marcates land IVom sea. Of the pcruaE oceans, only Ilio Atlantic shows 
miii-h of ibat agency wlih^h prodncos earlhqaakos, and thai cbiofly iu iu 
|iiiiliul«a north of the equnlor. The Paoiflc has almost nn Immimily ttam 

^m0itK throes of earth's inner crust. Of Ihc cantlni-nt9, Europe bM tfetai 
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iiilnter linta of "soteinic liands" in tho north; bnl onl^ in li^Unil ilow ih« 
ilecper hue iQiliciite ipFM Innmsll]'. accompanied by ibc sigiu uf ronsiilcn- 
IiIb vokiiDlc iLCtlou — ibcrc bcinK ten smallEr dote, besidts Uiv lorm one (or 
Beds. ThD Azores, Tenoiiffi:, and Cupe Venl Islanilit, are nU ahowii to be 
Tolunic; and nlon!; tbo »oalh of Eumpe tha lund It of gnater InHiuiitj, 
KoA especliilly in Italy, nlui msrbed lu Tolcanic. Tlumi it b docp bund ^m 
Ifae Levant and Cairo to TiSil, and il meonden aoou Pnsla and Ccntnl 
India to CDlcQttB. A large tract of mb and land, encircUug Bonico. la 
dwrl; ono nf Ilic most intonaelj- seismic snd volcanic rugioua of lliu uanli. 
The baoda then extend in a, norlh-casterlj direction, over Hong Kon^, Jolilo, 
«C., and across i1i(f ocean to ibe RuioiBii and Britiib terriiuries on tlio nonh- 
wect const of Nortli America. The band exlendii alons (lie whole of llw 
weMMD const of Ijitirsdor, California, etc., l&crcnsinic in Intensity u it mlm 
Idexico; and here o^in volcnnoeii become piwaisnl. Tbi» conlinoo ovir 
Central Amorico, and OHuln punui» the line of the west coast of South 
America to Cape Horn. In die Weal Indies is mother line or bond, uhI the 
coast of tho United Stalea has a bond of less liuenslty; whih: tb« uniy ap- 
proncb lo the centre of the North Amcricnn conliucni u along the valley of 
tho Mianissiiipi. The must norlbcrly jiortioDS of Euniiic, Aiia. and NdtiIi 
America, are quite (ma from lliose Inflnencee. liol fnnii ihv West Iniliea a 
iMnd extendi soutbwitrd (ivlth a branch touching the Miuth-eout cuut uf 
Aiutralla), throngh New Zealand, to noarly 80° Eoutb latiMdc, totniiuuims 
In the volauic peali of Monnt Erebus. 

TRACES OF EBUPTIVE ACTtON IN THE UOON. 

The Ibllowlne remarks on Ibe above snbject vrcrc recently made bffon 
Oie Royal Aatrononiicnl Sociely (Landonl, liy the tter. T. W- Webb: 

" The inqniry as to Ibe continnnncc of Toleonlc or explosive action on Ilia 
' fiuAice of the moon most l)c adniltti>d to bo a very loteitsllng one. Aflitm- 
omora are gcneruUy agreed as to lis entire cessation on any con^piciUMM 
scale; bat this wonld nol DccessaiHty infer the impossibility, or «nui bar 
probability, of minor eruptions, ahlcb mlRbt sHlI continue lo resntt ttom a 
diminished but not wholly cxtln!,'uiiibcd force. Till tho pubUcBtion of ihf 
labors of Beer and Madler tbo neecsiinry dais for the dotermlnatlon «f ttM 
qnestlon were very Imperfect; and since Ibill lime the general ImpretdDQ 
wonld seem to be ndvcrse to the Idea of any i^yiiail cbnnjtc. Bcft>n, bew- 
Bver, It is entirely acqniesivd in. 11 may bo woll to see wheiher any evMnie* 
of an opposite nature exists. Want of lehiirc has hitherto prareniod ne 
ftoin cnierlni; upon tho subject in any other than the moat Incidental mos- 
ner; but I wonld reqnei't pcrmtiiRlon to direct attention to one or tworcckiM 
Vhero an accurate invvstigntlon ml|;hi be dcsimhle. One of the«e U Qm 
'Spot named Cicftui, near Ibe south extremity of the Mart WuMm. Bm*, 
many years ago. In compuriiii: Schriticr's drnwinga with the moon, I ««a 
•track wlib the apparent cnlaTB^munl of the smnll crater which ho* iMbnd 
«iio ililo of the tins. On procuring tho map of Boer and Miidlcr, I tamA 
that Ihey bad alno seen It onlar^Ed. Cbtikl we. In this Inslsnce, 4tfnA 
Wpoa tbe older drawing, we ralf^bl imsonahty Infer the pmbabltily of* 
MnnRc since tbe yenr 1793. Schrdter WM undoahirdly a raiuse dtBBgftt»- 
■Mn, but still he was faiibriil and enrefiil; nor docs tlcre ttntm any appear- 
hco, hut the rcvuriic, that bin deslinis were eopiwl from one auottter to MTe 
jbvufito; if not, the npn^emcnl ot rtmo w\«nMo ftcm» «•««» 
jbuiUaiJitlcunuur wni uwlluuiutUa vii:a>uu.\ua%^'wu\Q:' 




VOLCANIC EMANATIONS. 

' nia deficiency of oar Inrormnilan rccnnlinE iho gaseora prodncts o{ Vnl- 
1 tiavc tnduccd tho Academy or SrieacGH to '■end iwo of Their 
HI orBflenre — Messrs. St. Clair DcTillennd Leblunc— lo I inly, on aBjicdiil 
mbsliin to cxamino tlic gases whirh Iikud from (lie rolmnocs of Ihni conn- 
try. Thoy were inpiiliod with pernliar apparatus, mndo for (he purpose of 
rolledfng and prejeiring the easoa, nnd portly tor exothininj; litem on (he 
■pot. The memoir eon(aining [he resnlt of iheir iovcatlgntlona hna heeii 
made llio laljecl of a repon by three very orromplished membeni of the 
Academy, — Mestra. Dumas, Bouiisinj^ult, and Elle de Beaumont. They 
itHte thai H. DevIIle and his associate wero enabind by their apparatus to 
collect ffMes over merenry, not only at the oriflce of the rolcnno, buiot grtat 
drplhi in Ok Bad; in Iho latter cose by Blender tnlies, wiik'h wen< rapidly 
closed by Iho hiow-pipc. The guses they brought away and aiialyxeil In 
Parte, were from Vesavius, the Pblegrean Fields, one at the Lipari b\ea (Vul- 
canoj, and Etna. Mliied with Iho Gascons prodacta thoy Ibund much 
heated air, more or lees altered by the addition of gm or vapors, or the ab- 
sorption of oxy^n, whii'h led them to heliere that common air penetrntea 
into the vent of the Tolcano by a flsaore, Is exhaled by it, and escapes 
healed. Generally, the report confirms the opinions of Dary as to Vcsa- 
lius, Boa.<ii'lngaalt as to (ho Andes, and Bnnsen as to Iceland, but w[(h 
»ome additions. Tbcy show that different nimerolcs of one volcRno do not 
yield the same gas, and tliat the gas froni a single famcrolc Is not always 
Ibe same. Further, tbo fas fmta the different ftuncrolee rarioa wllh their 
distnnrc from Ihe eruptive crater, and varies also wltfa (he time elaps«d 
from the cammeneemcnl of Ihe preceding ernpdon. The report coneladol 
liy eipressinir an opinion that the jtaseoue emanations, corefnliy anolj-^ed 
and compared, will throw light on the chemical processes which Rave theni 
birth, and cnnblo observers in the vicinity of a volcano, and, throuRh (hem, 

^^ Ibe BotToniiding population, to fartsee the courK iHiteh a coming eruption it 

^^^iedy ta run, and of course serve as a useful warning. 

^Hmef 

■I^bou 
V»><lto 



NATIVE IRON. 



's Journal, Sept. IftJO, by 



le foUowinc commnnication is mai 
jf. F. A. Gemb: 

,A)>out Ibur years ago I received, for dtamlnallon, a mlaeral, which waa 

['Hiu to be foand In the neighborhood of Knoxvllle, Tennessee, in considoro- 
blc quantities, and which was believed lu be a valuable nickel ore. A quali- 
tative analysis of It, mode at that time, proved It to be almost pure iron, and 
Ihu totnl absence of carl>on, phospboruq, and sulphur, and its peculiar ap- 
pearance, maile It very probable that it was not naUet I'ron. The specimen 
which I received was II X 11 in ilu>: on one «idu of It the iron was one- 
foanh, on the other on<s^lchlh of an Inch In thickness. On one sldo it was 
incrustol by a silicate of Iron, mni^usla, and lime. 

The Iron Itself Is of a giayish-whito color, a hackly (htcrnro, and brciJa 
esally Intn frnx-mcnt) of an Irrugnlnr shape, which a 



ever, showing tiims of m 
npnr with iliOli-uit]-. Lui 



It Is son 
c, eminently mctallie. Dlhsi 
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Iron, fltt-TBO 

Nickel, wltbK trace of colwK, -UD 

lIiiEnemlDin, O-QB 

Cilcium, 0-ltt 

BlUeium frflW 

UD-UB 

Abonl ft yew aftor I had cKamiQi>d tbo miticnil from EqoxtUIc, I Tcctired 

fba Kunc Bubslanco from northern Alabninn, as aa nlJoy or eulil, pUliDom, 

I tllvur, copper, otc., wltb tlie irqacsi to uilvlw a plim for Uis wpanthHi nf 

I bftvo endeavored to obtain more of tkte Inteitstin;; substance mini botb 
loenljtics: but thoparties.probably not being Batfaficd with tlicresulM nrmjr 
oxamlnatlonH, did not romply with my request; and I hope olbcri m^ tia 
more Bai;ceasfal than I ba«o been. 

Olf AN EXAMINATION OF THE MATTER OF A SPFTOSED SBOOTDCU 
STAR THAT FELL ON THE EVE OF KOTF.MBEB IflTB, 1857, AT 
CaAKLESTON, S. C— BV FROF. C. U. SHEPAHD. 
In ealllDK uttenilon to the mattor of s BhooHng meteor, I am conariniu 
that the evidence of iui Rcnuineness ia not aliaolotcly perfect: nevertbclew, 
it UlH so llule short of Entire eaUsfoction, as lo make It fally wonby of 
DOUco. Ko int^tsnce of the kind at least haa yet been tocordoii, ciitllleil 10 



Hr. 8, B. ScrlTen, a dork in a dry-troodn store In Kin^'e Slrret, Cbarloton, 
WM the principal observer of iho phoaomonon. He nnonied to hia'nsl- 
dcnco ncBT King's Street, in Charienion, at balf past cicht, on the GTonlnt: of 
Nov. 10, 1&37, when he fluw a red, dery ball, of the size and sbftpo of Ml 
orange, slowly descending llirouKh a distance apparently of twenty Ot 
tbirty tbet, to the gronnd. tu fall was sotrrcly moic rapid than tliat of » 
wnp-hubble, glvlnit htm time to rail hh sister, a little g^. lo mo il Htike 
a high voodun fbnce, distant about SRy or sixty ttxt from the poniea, 
And nlilch Bcparatcd the door-yard IVotn n chatrh^enclosnro adjoining. H 
(cemed to adliero for an Instant to the board o^nst which It strueli, atnt 
then separaii'd into Ibrec parts, and disappeared. The pvcnlng wu daik, 
11 having followed a rainy uftGrnoon, though U the lime at tho fktU. tt bad 
ctaswl 10 rain and become very fogsy. 

Nolbing farther would probably have been hcnrd of the phcnnmvaoa 
bill for the accidental reading, liy an elder blater the next day BI the brufc- 
liiBt-tnblo, of a paraRraph Ihrni a newspaper, relating to u meleoiie fUI, 
Where the specimens picked up were snid to hove possessed a scrooK wl<w 
Of sulphur. This Induced yonng Scrlven, who had never iKforo beMd of 
meteoric falls, Bi once to exatnlao the t^uco ngoiiut which the ball had 
■truck. Tho fence was eight tbct high, and fbrmed of long strlpa oT bdrt- 
tontnliy disposed boards. It wis near the extremity of an nppetnKWt 
I board, that hnd been detached and tient around so u to present lis flat rid* 

ipermosl, thai the body had Iraeu seen to Impinge. And here it was ibM 
diseoverod adhering a small hri-'tllng luasa of black Hbrcs. Tbcae ba 
led nnd carried liilo the houiie. A^ it had rained again durlnc ib« 
he was led lu Huppoie that ihe rent of the mniicr liod been irub«d 
He searched the izround among the dead gnus, but not until after 

>MeO0dl)l(Iit,irhcn much nion rain tuAtal^tm.. ^QtssAitaiLi 



nf till? iflinc^ mnierial. ihongli he (intborcd np nninpraas Bmall fhi^cnu, 
wliifli provod lo Ik- onllnory churoonl. 

Mr. StTtrSB (tlio fbtbvr) wiM so much strai-k vllh the nppcaninn: nf the 
blark ntim, IO)!cihcr with Iho clrcDmstnncrs under whicli ihoy had been 
ronnd, IhaC bo reiiu(<ctC(I hia son (u cull on I>r. William Pvltigreir. the foin- 
iljr phr«lciiui, and describe to iilm wbnt had liap]>encil. Tn-o days, how- 
ever, elapsed, bcrora Dr. Pculgrcw heard of Itie cue. Ho Immcillntcly 
Ripaireil lo the house, where be was infonnHl or the pnitlmlara a$ above 
itoeribwl, iind ehowti a mere pliieh of Ihe matler that bad ticcn detached 
fhrni iho fcnce,— (he principal portion of it linvinj; uiirortnnalely luien 
given to a juung mnn of iho nelghlmrhood, an engineer, who wished lo 
oUllbil lE to his friends. 

Dr. PoiticTGw itnmcdinteljr called to acqaaint me of the ensc; but qm 
fladlDK me at home, ms did not meet nntU Iho Forenoon of the 20th, wiicn 
ho preaentcd me Ihe specimen gathered by acriven, and took mo lo the 

t heard Ihe slatemenU repeated from the dllTl;rcnt mcmherB of Iho fomll.t^, 
(onoboraiivc of those aliovc presented, and exaniincd the place npon the 
board lyotn whence the fllin» had lieen pitliercil. It presented no lUarol- 
onllon or apprnronce of having been heated or charred, though for many 
Inches on either side, It was slightly blackened in spots. Tblt, perhaps, 
«as not Btmiigc, as heavy rains had fallen siDce Ihe odL-urrunee; and It 
m)f(ht fairly be presumed that all forelzn matter would linvo been cffbct- 
wUly detached. I examined the grati nnd soli on both aides of the ftonce, 
without Anding anything beyond little frBErmeots of chan'ont, which an 
mmmon enough in niosl places alunt the premises of houtca. We tben 
took pains lo And the individual to whom had been t;ircn Ihe principal 
portion of (he flbrons matter obtained IVom the Ibnee; but had Iho mortlfl- 
colion lo discover that, having worn it in a paper wrapper for several dnya 
in his vest pocket, he hod Anally mislaid or lost it. Thus little moro than 
• mlcnHcoplCidty visible specimen of Ihe shooting star remained for slnd}' 
and examination. Its entire weight is probably less than one-tenth of a 
grsin. When viewed by a single pocket lens, it seems to bo a confused ag- 
gregale of short clippings of the finest black hair, varying in length flum 
one-tenth to one-third of an inch. Each portion is utrntehl, or only slightly 
carved. Except In color, they remind one most of that vuristy of pamlcc- 
Mone fivm Iho Sandwich blonds, known as volcanic hair, or as "Prlt'i 
haSr." They do not soem very prone to break in handling, and appear 
•lightly elosHr. 

Tbey have been examined under compound mieroseopcs of high power 
by Kverul persons accUAtomcd to the D»e of this instrument ; hut hitherto 
no one has vcnlured lo sogSHt a relationship in their properties lo any 
known form of organic or Inorganic matter. The Following ilcscHpIioa Is 
ftnm a note bandeil lo mo by my IVIend, Dr. F. W. Porclicr, of Charleston, 
elrmgaied bodies, perlbctly opaijue, round and solid; amorphous, 
properly smooth surlUccs, often furnished with warty dots or prttjuclionit; 
ler glossy ." 
'I could sparo only a (bw of them for a chemical trial. ThMe were Intro- 
" DO small glass tost-Iubo (previously well dricilj. nnd hrnli<d by con- 
tact with the llanie of the blow.]jlpc. They suddcrily glowo.1 wiiha billllaut 
llgh^ St tliu sBSio tiiDu emitting on odor luiMi nearly roaombllng the bltu- 
A distinct grayish skeleton of each flbn wu laCl«Ui«t&^}n4 
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g1us9. Bnrytlc water being Ibroirn into the tube, xna iiutontlj rcndcicd 
■nilhy, ihertby proviii}; the «7(i>ii.'ncc of carboDic mrld; and ibs cubsc^urai 
•ddllion or brilrctrhbric ocIU, slowly cnauMl tbv sapamtlon of (lie ■kclcuin* 
(hjiD ibo Klasa, wliluli led mo lo iatBt the proscncu of atllr* as a pun 
ewtiir realJuum. Tlic linle bodies, however, were not uinibiJotod 
pToceu; but, KToatly lo my sutprinc, wore easily niaa, by ibc alA at a ttmsk 
Iqiu, still Boalme tbn)a<!b the clear Hqniil, pn»eiTing in a great nicactm 
their oriiilnai Ibrm, with tho exocption only or being rendered here 
there tnmaparenl, oi ir about one-boir of tbts block nialter hiul been cntcn 
out and Jlss«lvcd, lcuTiD}[ ibe remainder soffldcntl}' coanected to malnti 
tho original fignru of Ibc bodf- 

TbU is all that I bare been able to i^pcrtnJn eonceming tho origin, sin 
tore, and chemlca! eompnsitlon of these singular bodies. They appear 
bo inor^nie, Itaoach componad in part of carbon. A large propoiijon of 
earthy matter also enters into their composition. 

It will bo remcmbcnMl, perhaps. In this coancctlon, that Dcnclins dotectad 
what appcorod to him to bo an organic residuum (rcwmblin|r bami li^i) 
in the French meteoric stone of Aluis, that full Mitrcb 15, ISOG; and bear- 
lot; more distinctly slitl upon our sul^cct. ore the highly iateresllni; nualU 
reronily obtained by Tror. Wiihler on the unknown subctance of 
naluro (resinous) In the meteoric stone of Knlia, Hungary, that ftJl A|>rll> 
IS, 1B3T ; and those again arrived at by Prof. E. P. Harris, tn tho Gutljni;ai 
laboratory, coneumfag ilio carbonaceous matter hi the stone that Ml Oct 
13, 1S38, at Cape of Good Hope, — a meteorite orif^nally de8cril)ed by Si 
John llercchel and Pror. Farodny. Prof. Ilorris states, in hU valuahlo 
thola on mctcorlies (Giittiniccn, IS3D), that he llnds a quartei per 
bltuminons matter in the Cape stone, which is solnblo both in alcohol bii4 
eihcr, and fnulble In a gloss lube over a spirit-lamp. It finally bonis, with 
B bitutnlnous odor, and the deposition of carbon. 

Is the matter of the Charlseton sbuollag star amilogoos to Ibat of thrs 
Alois and the Cape mclcoHc stones? And If so, may the more compkia 
eomboftioo of Its carbonaceous Ingredient have been preveutod by Ibe ' 
mind state of the nttoospbere aiilie lime of iu fall? These arr qoetiioot 
that OBttintlly soi^i^est themselves, but lo wblcb wc are not in a condition lo 
return satlsfacloiT replies at present.* 

It is roasooable, perhaps, to suppoee that many aggregate 
Blatter— such, for example, as those mode op wholly of one o 
IbDowiDg meteoric elements: carbon, phosphorus, and sulphur — waald, 
owing to lliclr easy combustlbllltj', bum out, even In the upper rrgions of 
Uie atmosphere, and, being resolved into gaseous compounds, foil of 
milting to the earth's surface any material proof of their cxislencc. OUmi^ 
■gain, may uol be rerogiiiied at the surface of the earth, owing lo Um 
perslon of their oxides in thn condition of an impalpablo dost, or In mIoi 
in water. But, however this may be,- the facta bcom Ihicbeuing ulioat ns Vt 
the occnsional arrival out of the air of aoomaloos earthy iMMUes, whoN 

• As having poMlbly a close oonneetion with the FublKt la hand, may b« . . .. 

Uaanl, Iwo luitiDcti rccurctul in Chladnl's tlii of BiieieDt mctearius. Th* flnt erf 

tbae nfen to the full at RackhauKCD, nenr Krfon, July h, 1582, (!|ilurlD| ■fri>hUU 

f a laijic qaanlity of a flbraiu enbBttnce, tlmllar tu haj 

ilireli33. I6SG. (7) <l a plaw near Laarha, Dot Air from XiumburK, IB 

I MUelieaw, till) nultsr that leu WH likewise Sbroui, and rcKoibled a Uobta I 




mill Ihi' pn-ctpitnwd niiiti 
Ihtn, wclirnscil coming or cruat. 

Tho ■itiil.r of tliuau pseaAa or ilonbinil mM«or1Ii!!', aa tliry have boon 
Fotlcil. W wortty o( a much clowr ollcntion rlian bii!< liHLerto bern ilcvoivd 
to ihoni; and it ia to be regreltod lliat they UHitiiiua alltl to bu lreul«il 
mutrh u (he trae stones and tiun miuaes ocr?, prior tu Ibc time of CliiUdill 
and Howard. Their ataJy »eom« to bo rcKruilcd a« a Held, exiorior to llM 
dORialn or Ici^timUe aclence, — a region fur tlio rci'uplion of all ihnl la 
va([no and TOntradif lory. Hucblime and lalwr will no doubi be roqulalte 
in diBiMllangle what la reallr entitled to scientittc regard; but this desirable 
resnll will be yai longer pootponei^ If naturuliflis coDiinno to dinmisfi oi 
unworthy of Innsligalloa OTC17 reported loeteoric full iliat i« Hniitttrtidcd 
with the atercntyped aeconipBnInicnis of the descent of the black i.>nf radlod 
alone and iron ma»a, the IVequcney of whciw Hrrlval haa now so mulllpUeil 
as to make the redlal of their apparition almost monolonons. 

Without here referring to many of the doubtful meleorilo", of which I 
have ftvm lime to Iline ^ven notliHM, I will venture lo call attentioti TO a 
lijw other instances, of whioh no scicntiflt niontion has yet been made,— 
nut clHimlnu for them, however, any other character than that of niciv 
hint*, Intended to awokea regard to a fuller InTestlgatloa of analogoua 
caMM, aa thev may from time to lime present themselves. 

It was not far ttom tbo month of Au^usi, isn4, that tho newspapers 
Biiuouncod the fall of a blazing meteor, In the niuht, In (he town at Nor- 
wich, Cunn. Ita descent woa nnaccampunicd by any report, and the mOgi 
of mnller. In lis conrso, came near railing njion the roof of a honae, miaatitg 
it only by the apace of abont two feel, and nearly iiuryint; itself In the 
mlber soft earth of the door-yard. The phenomenon occflsioncd much 
frrghl to the occupants of lh<» house, who were only (I'malca. It was eccp. 
bowoTor, by others. The mass of matter occupying tho cavity wia of a 
flattBnod fumi, and nearly aa large over aa a man's bead. It had Ibc ap- 
pearance (In the vanli of a neighbor who aaw it, and who dcacrllicd il to 
iiic a few weeks aOcr) of a moan of earth, stuck luKvther by the Inflltratioii 
of tarry maiior. And such be took it to be, anppoaiiij; ihnt aomo nia- 
ihlerouK persons had praporod a flrc-ball, and projected it on Are Into iho air, 
with the incenllon of alarminK the Inmotea of the house. I was shown the 
cavity said to bavs been produced by the hall ; but the specimen bud been 
i;lTon 10 a medical aladcnt, who had sent it lo hli preceptor, realdin); In or 
near Albany. S. Y. Tho drcumsiancea were on the whole so dlscouraeliiit 
to tbe idea of its >>einK a genolno moteorlle, that I gave the aDlt)eet DO 
further consideration. 

On tho evonlnK of the 33d of April, 1853, at pchlcrtyra House, CrfefT, 
in Ponhsblro (Scotland), a young woman raw, from the third atory, a iboot- 
inn Blar or meteurile, fuliinst, with a brtlllant lljcht. It struck ihe gravel 
wnik near lu tliu buuie. Bho lIl^la^lly called two other Itmolca, " who saw, 
ns It were, a bright object on the (travel, like the aun shining on n larfce 
diamond." Two of them ran out of the bonae and roand a i-onn-yBRl to 
tlie spot; lakinff malchca and a eandle with them. As soon aa ihey got to 
tbo spot, one of them picked up two cindefy fragments, which wcm 100 hot 
10 hold, and whicli emitted a sironz sulphurous smell. I'hc other fulc 
something liot under her fbol, which hIio alwi picked up. It bad a alraltat 
«bMMUr with tlM oUMr AMOwnu. M fim 11 'ww YitiAtntA. -bik <Q 
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iniiBscB had aMnnll)' fnllein rram ibe henrons; but u cl<ucr inTHCImliaB 
iiilo ihelr churacier left Ifuls doubt Ihal tbey were mvrely Oa^mcnti 
(liiiiU7 cinder, derived from n neighlioring furnace, siuuiled upun a •ImuD,. 
wlianis (gravel liiid been obtained for drilling tbe walks. Beiii;: iu Sbc~ 
field. In England, wlicn tlio aabject wu underling invatigation. 1 wi 
r»»orad by Sir William Keilli Mumiy, at wIumo rwiilcticn the utcunetit 
look place, witb an inGpocttun of otie of Ibe tipodmena, and wiu sailiiled 
thai n rorrect general tiew had been taken oif ibclr character. Mcrenhelcat, 
ai the confidence or tbe t^ntlcman referred to was fall and entini la tbi 
intiMirily of tbe wttnoase* of the phenomenon, it woald Mcm to be ■ 
stance in which the salpbnrons matter of a Ehoocln^ star was not 
pliitcly consumed before reachinp the ^r*und, and thnt much of the rrsldauM 
suffered oxtdailon oner it struck upon the cinder of the walk. 

My meteoric cabinet has contained for many yean a few grains of • 
mixtuni uf carlmnoceoiis and earthy raatlar in a pulvemlGnt itale, » 
tlio In 1&I3 by Mr. Blnck, of Elizabelhlown, Euex County, S. J. (then « 
memlier of the Le);iKlnlnra of Xcw York), ae having fallen in Ilia WOO ~ 
yard Uuiing the wJntor uf 1844 uid 184Q. — SiBinan'i Joantol, Sept UQB. 



ARABLE AND FOREST LAND OF TBB UKITED STATES. 

TT'fDEB the dlreclioD of the Smtlhsoninn Institute, ft map Una boen con- 
■tructol, dwigncil li> represent al ono view llio exlenl nad location at Itio 
uruUle and runst luud of the United States. Tbe work tioa been iniriuuxl 
to Dr. J. G. Giopcr, b aitnrallM, wlio lifts been engtgod in govemntctit ex.- 
ploraiioiu in the wcntcm part at tlio United Slates, and wbo han crllicoUr 
examlDed all the KQlliurilies lo be fuutid on the Bul^cct. Tbe facta presented 
nl once to Ibo e>'e by Ma map, are In Btriklns kceordance wllh the dodnc- 
tSons from Ihe meteoniloj^eal mfttcrlals whtrti tiave been collcclcd by llie 
tiiinilutlon. and serve lo pinee in n clear point of view ibe connoetlon of dt- 
niaie wiib liic nainral productions of different parts of lire earth — Smiik- 
leman Brporifot iSje. 

^^Al ftfoceol meeting of the Boston Society of Niitnrai Hisloij, Dr. Gray 
ptcsented specimens of a new genera of rosaceous plants, Keviusia Alatia- 
raensls (Gray), rcrentlj dieeovcred in Alabama by Rev. Mr, Novins. 

That a new genus of plants cliuuld be dewcled at Ibis late day, and tliat 
one a lance, ornamental, conspjcnons shrub, is certainly rather lurptisinf; in 
Vt well explored a locality. 



% 



-THE ABSENCE OF TREES IHOU FSAISIES.— BY D. TAUGHAK. 



tracing the Influence of the several causes which are concomed In kIt- 
plantB Ihelr geographical position, a vei? decided part muil lie aicrilicd 
to certain meteoric conditions, which have hitherto received Utile attention. 
The health and longcvliy of trees depend. In a hi{;h dqjree, on the manner 
in which they are invlji^ratcd by seasonable supplies of rain during every 
period of Iheir (growth ; wlillu Ihe long droughts to which they are exposed 
ill many lopalitlca arc prodiii'liie of discosci which may caose tlio Ibresi to 
lu^e the dominion of the land. The extermination of trees on many vasl 
plains, li e«neni1ly regflrdcd nt the work of man; but, on a more careful 
lnve«ilit*tiOfl, Ihe phenotnonon seems to coirespond lo what may arise ftom 
Ihe ngcncy of unnsslstcl nature. 

The run oT rain on dlObreni parti of Ihe earth's snrfiice depends nnc only 
on their Utltudc atid tbe proximliy to largo bodies of walcr, but elsa oa ttto 
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prcEcnt'C or niounlulnn. A[1hi)uj;1i monnluinons iliBLricU do not Inrariablr 
rcci'tvu a ^rtialuT nnnunl muount or rolii than oilier iiloru eqnallj' ticaf Ul 
tlio iMtuuior luid Cliu oivnn, i[ mnj bo conBittercd b gcccm) rule, ttial Uiey an ' 
vbjtuil hj- more numerous iliowcn, antl uro niore exuaipceil trom (lie omu^ 
roiico or loiig-contlnaud drou^lita. Vuij uxtuusive plaloi, on the (»ulivT> 
gcncmlly receive ihcir supply of ndn in a few cxccwive sboweni, taintj 
IVequently aaSee much from tbe long coatlnuiuiL-e of ~ . 
dlffcraut peculiarities eocm to sliow lluit mountaluB serre not onlj to null 
Lhe air, but Hlao to ncntrulize Iha insulating power of its lower sauum, and 
to prOTeot Ihu accumulation of clectricllr !□ the rtnioa of the cloiuli. 
liave rauan to believe that tbe violence of storing ta, in port, doe lo ■ 
eal action, wbich served to maintain ascending cnrrentt in the nir, 
cause lhe condensation of vapor to TUke ptnce more nbmiilnnily, mountalna 
must evidently liavc the ellixt of preventing cxrcsiilve showers, and of <li 
pcnsing thoai]Reousreflonrcesof llio alinoBphcre wiUi ni 
purposes of vt^tutiun. 

It Is to the growtli of perennial plants (hnt Innc-continncd dronirbu ai* 
moat dcuiinoninl. Tliongli lhe grass may bo parched on ■ dr; tummer, tba 
Injury is scnrcvty felt during tlie fullovlng year, if rains be slinndont; t 
In the vegetation of trees the result Is diffen-nl. The Impcrfeet layer of wooA 
farmed under such unfaronLblo circnm stances, Will have a ctcat tcnilene}' M 
decay prematurely; and, as the decay must qulcltly extend >o ibo who)* 
TOgetable structure, the droauhts of a single summer may dcstnoy the wtidt 
of a ctntncy. From ecveml facts It appears that the llgni^lng pttKtgw Ik 
tteesls dependent on fbeble currents of electricity, which are nuule In 
late along thoir tissues by the evaporation from tbe leaven, rombloed w 
the clicmical changes transpiring in the soil; and accordingly, when il 
evaporation is checked on account of tbe want of rain, an imperfect fbnak- 
ttaa of wood will be tlie inevitable consequence. The health of tiwa «~ 
Ihcrefore depend on tho freqoency of rain, on iho csteni of fbliagv iditA' 
they possess, and also on tbe fertility of the toil; far when the TeftMaht 
nutriment is more abundantly supplied, a greater amount of clab<m(]B 
energy is required to convert it into wood. 

Whatever opbilon maybe formed lespccting these theoretica] vievs. tt 
eharacturs of arborcaeentvcitctation In different rc^ons exhibit Iho elhcaol 
the meleoric eondiiions which I have noticed. The most durable tfMl 
and tho oldest trees are to be found In Islands, In mouBUinoos diairteta, h 
lands eonrlgnons to the sea, and in other places whera they are ttxottd h 
the frequency of rnln. It is well known that the oaks of the Itritiah IslaaM 
much superior in strength and durability to those produced in ihatnMriom 
Europe; and many trees in England ore remarkable for their groat a^ 
which In some cases is known to oxcocd oue thousand years. Uore exD«a 
dlnary Instances of vegetable longevity ate to bo found in the island of Xm 
erinb. in Sicily, and on the coast of Aft'ica. The mountains on th« EjftlM 
Mast have been cctcltrated f)>r lhe grcnt age of tbdrccdats. BatperliapaM 
fiirests furnish a greater abundance of trees, or more duralils Umber, tbM 
those of Guiana; and scarcely any ruffoa aa the globe is visited tiy mM 
ftequcnt rains. Donbtlesl tbe age and durability of trees dopeail on |li 
■pedes to which they bcloni;; but when the comparlMD is coaHned in cni 
I same siieek-a, it will be seen tlial they nre aflkicted, lu a rvir Mctod 
I, bj* the meteoric inflncnees to which thoy ore cxpiiseil. 
I Ibf abaaaan of BMnutalua U unla.'vcniadA ^atioA hnUk aCm 
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esppciallj- nt Rrcot distances from tho sea, ls-prorp<! by sev- 
•ral fncu. KuTDpeun Kassia is n vnsl pinin, nscm bllni:; lu irctiontiililra] 
structure tbo prairies of tliB West, and, liko (licm, subject to long drvngfats, 
wli[cb caiiDot full to ogK'rnte itijurioiuly on the vigorous (Icvclopmcnl or 
irurat. Accordingly, the linaxian TurvitK, tboujih very extensive, fitrnisb no 
dutuhle limber; niid tlic KusnUn ships nre tcinarhuble litr their grcnt llu- 
billiy to decay. Tlie dry-rot which lumrlaLly attocks ihem la nscrlbed to 
the |ieculiar I'bsractcr of the waters of iho Dulllcaiid BInck ecnx; but, as il 
dooi not seem to operate very injuriously on British vessels whicli enior Iho 
fame porbt, we can only altribate llio effects to the unreal difibrenco In the 
daraUllty or Ibe woixl used by both nations for shlpbulldins. On this con- 
tinent, the moantalnous districts and the lands neur the saa, coast produce 
Iba most durable timber; «biia in the inland stBEos and leiritorlcs, and os- 
pcriiitly In the Hlnsissijipl Volley, nrboresAul vegetation displays leas vigor, 
and hollow trees become more nutnorouSi 

It is not surprising that, where Ihc ("iRnntlc Ibrms of vegetation are ex- 
posed to SQch eoenatJnK InfluencBa, ihcy abonld bft Incapnblc of conlending 
succvasTully with the herbaceons plants for the possession of the soil, and 
that the 1'orc«t fails to tnalntaiii lis eroiind )n such localities. Accordingly, 
treea arc absent tVum prulrlcs, except on the bjinks of rivers, where they ara 
favored with copious dews, or in barren soil, where Iheir invMiltl II (low, 
and tbo sapply of natnment Is not too copious Ibr ibo enercy of veKetative 
power. Aa the steppes of CcnlnJ Asia and The pampas of South Ainoriea 
exiiibit the same pocullarlly, we may rcosoriably supjiose tlint natural eausea 
alouo ate snOieient lo cstabliali perninnent boundaries lielweon lbs domin- 
ions of the trees and tbow of the herliuceons plants, nnd lo prevent the for- 
est troia Bcqulrinu ihu exclusive possession uf all lands. 

To cultivntu treos successfully on prairies, anil lo prevent their dei^neraej, 
it would bo nocesBBry to introiluca seed tVota regions more fhvorabls to their 
beidtb : for seeds, to a certain extent, receive and tranamit the Infirmities of 
Iho pluiia which prodnea Ihem. The oaks raised in Enelund ftnm German 
aroms are found (o be mnch inferior to those ptnerally gromi In the BHlIati 
forests. Ill prairies, also, it will lie necessary to plant the Irccs a eonsidcrv- 
hie illsloDce apart, in order lo permit the utmost oxpansion of their fbllnge, 
and thus canso tbo eiabomllon of the aap and Ihc formation of woody fibT« 
to take place in a more effeclive manner. The character of the wood of all 
trees is always Impaired by the removal of their leavoa or branches: and, 
ni-eording in Loudon, pmainK bas been abondoued in the caltivation of Iho 
Brillati forests, as experience proved Its deleterious Infiuenee on the durability 

But, noiwlttislandlnic this result, 'pruning wuree lo maintain the sup In a 
condition sidtnl to the nutriment of rVuit; and It becomes more ncccMJiry in 
cUinaiGS where ralos are frequent, and the tendency to form wooily fibre 
verr RTcat. In dry climates It shontd be pursued with more cnnilon, and 
many diteusce to which friiit trees are anbjorl proceul from over-pruning. 
Dui'luu llu! dry summer of ISTA. It was olwervol In Sonthern Ohio thai the 
utipmned jrape-vioes were most productive. On a farm nuar Now Hleh- 
iiiond, Ohio, werv somo jtmpe-vlnes which were dv/ct pruned, nnd. nfler 
IwiiiK unprwluctlve for many yeiirs, Ihcy liore irr:ipi's In abiinilunce in Iho 

usual way, affordod only a srauU crop. ThcM Oicu show llial a dedcleuc? 
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^^Hb ruin anil a dcfideDr}* of fbliiUK oiwruM In Itie same mannpr to (4l<ck (bt 

^HEnnnlioii or woody llsino, and la prumnlu lUo tlcvcliiiiinvnt of fniil. 

the culture of rorasrn, ori'bnrdc, and vineyards. The pruning of frail tR» 
Bhould In wholly rc^lalrd in aecorduice with tbe opportunities whirli Uicfr 
BCOKTiiphlcal poBltion Kivoa them Tor recclvln); snpplkM of tabi. The prun- 
ing of forest trcis bIiduIiI be confined to Che removal of decaying hraorhea. 
ir treis nre to be felled in lammcr, tlic opcrailon shoalil t>e peiTomiDd. ml 
nncrn long period of dry woailier, but iifter vo[^oui rain*, when, br thcvnn- 
Rliinl evsporntiou from the leari», the sup coDtains little ort^Bnic tuailcc 
nneoQTerted into wood. 



ON THE UOTIONS OF 



WISDING PLAHT9. 



r The foUowlnic arc the results of a aeriCB of olMermtJona on 
if certain wlntlmg plants (r. e., the common Lima lican, Flii, 
common Moming-elory, fo»iiii(i>iiti« purparoit, 
int. W. H. Orewer, of Wafhlnjtton CoUukv, Pennsylvania, a 
d bj Lim to fiiHi'moH'i -buniitl, Unrch, ISJO. 
^ Isl. Tliat during the duy, viudlng ploiiu, Itko otbcn, grow Itiwanll the 

E2<]. That they possess the propony of tumini; lowardj >otnc loUd >np- 

y 3ll. That this Is more manifest by nljtht than by day, and the must to M 

>olni);hls folloviiDg liDt days. 
>«4ih. Tlint thiB 1b not eotitrollcd by any influence of Hcht or t» obwauv, 
B«aurted by the sopport. 

9lh. That iicot If the controlling eaute, and that such plant; will only torn 
fnnlcsi II lie neddooMlly) lowitnla d support, the teraperemra of which h 
hlitlier than that of the sumjuiidliLK air. 

atb. That the color and maicrlal of the inpport exert no inSnence fbrtiur 
t^an llial they inHucnee the radiation and ahMirpllou of lieal ; luiil, 

lib. That when Eueh plants are In uciuul contact with so[n<^ sapport, ikt 
tendency tu wind spirally around it Is much greater than they nuutifteaml ■■ 
order lo reach ll. 

m the Prtx. itflht Ameriran Amdemy {Vol. iv., p. W), Aosn.t 18% we As 
And the following cinnmunicuilon on the same tulyoct, by l^f. Am Ofj, 
«f Cnmbrldite. 
■• M mnch as twenty jeais agOi Mohl saggested llial the coiling of tenibfli 
R^resnllsd from an irniabiliii/ excited by contact." In isra he remarked thai 
fliU view has had no particular approval' to boost of. yet that notliing bcoir 
has been pnl In Its place. And iu nnotlier paragraph of IiIk admirable imle 
ircnibo on tlie VcgelaUo Cell (conlHIiuted lo Wagner's Cgebtivdia qfFtim- 
atoiiii),h<i brleSy saya; "In my opinion, a dull irritability cxiau in tbeiwml 
of Iwining planu and In tendrils." In other words, he sugsraw that tba 
pbeuumeuun is of the same nature, and owns the name canic (whalcverUttI 
may be) as ibe cloalnff of ihe leaves of the SeneitiTo-plant at the tond^ and 
a variety of similar movements obsemsd In planw. The oHJwi at tHls note 
ts to ifmark that ihe eorreeinesn of this view may b« reodlty dctnonnrated. 

Fur the tcnilrils Id scTBcal common plants will coll up more or le«s promptly 
after being toucheil, or brought with a slighi force Into coniact wtlh a fbretga 

iys and In «omo plnttta tUu utovctiuat, ot »iWn% ^« tk^ caooeb to b« 



r 



BOTAMr. 371 

dirocllr 90Cn by [ho eye; indeed, Is considerabiy quicker than U ueodrol Tor 
beiuK Ttalble. Ami, to compleUi llio panillul, la llio loavD* of tliu Sausitivr;- 
pliknt, uul Ihe tike, alter vloiiiiig by irrilatiou, rcaumo after u wliilv tbuir 
otdiaaiy cxpaivleil posiiion, bo the leoUrils, in two spocieii of tho C'ucurAi't- 
atea, or Sqaiuli fumily, cx|WriiuuDloii apao, after coiling Id cmutcrtaenca of 
a tonch, wHl uncoil into a atraufbt posiiioD ia Iho couraaof aa hour; lliun 
ibvy irlll coil np at a aacond touc^i, ortcn more quickly than before l Ukd 
tbla may In repealed tliroo or Toar times in tbo cuune of six or seven boara. 
My ciwory obiiervAtiona have been prlni'ipally msilu upon the Dur-Cacutn- 
Iwr iSir^ot angalatui). To eeo the moTomoiit well. fu11-!;roira and ouc- 
Unrtcbed tcodrilit, wbieh bavo not reached any support, sbunld lie aeluetud, 
nnd a warm day; 77' Fahr. I* hlt;h cnoa{;h. 

A Tendril wliich was <itmi|:ht. except n slight hook at tlie tip, on being 
(Tenily toacbed once or iwico with a piece of wood, on the npper aide, coiled 
at tlwend into Si — 3 lumi wltbln a mtnnte and n half. The motion Iwgnii 
after an interval of ecvenl secouds, and fully half of Ihe coiling was quick 
enough to 1m> rerj' dislinctly teen, Ailer a tittle more than an bour iiad 
elapsed, it wa« found to tn s(raii;ht a;.ni'n- Tlic contact was tcpcuteil, liming 
tlic re«Dlt by Ihe >D«ind-band of a vmtch. Tho eoiling began within Ibnr 
wcoikI*, and made one clrclu and a quarter in about fbnr tecond*. It hod 
ttruigbtenod Bfniln In an hour and Ave miaales (perhaps sooner, but it vfa» 
ibon observed) ; and it roiled the third time on belni; toached ratber flmily, 
but uot BO quickly as before; viz., 11 turns In baif a minute. I have indlen- 
liona of tlio same movement In tlio tendrils of the ^rmpe-vlne; but a ftivor- 
alite day lias not occurred for Ihc experiment aince my attention was acci- 
dentally direciEd to tho suhjoct. I Imvo reason to ihink ibni the movement 
^jnlractioo of the cells on tbo concave side of tbo coil; but I 
a spporuinlty for making a decisive experiment. 



FOUOLOGICAL USE OF SULPHATE OF IBOIT. 
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II. Dnbreull bos produced much krgor fruits thani»ual by tnolstenlnK tbe 
surfare of the grevn fruit with a soIdiIou of sulpliute of Iron, twenly-(bur 
(■rains to a quart of wutur. ills was done wbon the IVult Hrai sot, wtnn It 
r, and when It was rbrce-quartcn f^wn. tuiting care never to do It 
fl eon was sblnhig. It has ton;; been well known that this solntlon 
itly stiuiuhiicd abi)or|it[oa. 



INSECT ASD VERHIN E.'STE&UINATINC fOWDEItS. 



The ToriouB termed insect nnd vermin eKtonninnting powder* (Persian, 
Lyon's, olc-), now in general use, are composed cgsunllully of tbosninu niuli»- 
rlal, whieh bos lonj; been l^nown to ilie Trans-Caucasian populations utider 
iliB name of " Guirllu." In [hat paradlso of rennliii it Is an artlria of a 
very coiisldorabki conimoroQ, and Is not only carried Inland through Uussia, 
in loTite quiuiiitlcs, but 1b also exported to flcrmany and France, A bir|{0 
dejwt exists at Vienns. Ii Is a coarsely-ground powder, uf a greou color, 
and penetrating odor, formed nf the llowcrH of llie pyrptArNHt, au-ww*, null 
hmovoi, which i^row in Iho Tmns-Caucufiu^ at a height of Ove thousand or 

jC IbouMiid feet. This gniwdur pOKacH^es Ihu peculiarity uf nipidly slupo- 
8 the Insects, wliic-h sunn nflurwnnl* dlu. Slruwoil oIhiui the rouui « 

■ bed. It Jiroves n poison to H«os, llcOj lUce, etc, la the mitilary hMgio^,^ 
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In liot coanlrics, It ts aa lavalanble preventive of the tbnnatioii of 
go\s In wounds, niiU the more so luoamut^h a^ its ami i> mrcntlMl witb n 
■dvnnta^vK, unlena em]iki>'iid in lar;^ quBnUtlBs In cluseil lieUruoms, wben ti 
nuty give rise (a coafuaioii in tbe lieail, bqcIi aa is prodDcnl by 
new hay. Ic baa buen long lueil as ameana of preferring intecU; 
not be loo ilronzlr nfommcnUod to Ihoae wbo Lave tlie eon of iKffaBtim 
and other nalural-blatory rollections, liable lo tbe deprodatlont 
Unrortunalely, the demand Tor tbe powder has t>eeD go great of iatv, u lo 
lend lo iw adulteration, by tbe addition of Ibe stalks and leaves of llie 
plantB to the fiowcra, nnd to the mixing of the new with stale powder- As a 
general rule, the powdor parrhnsable in Germany i> very differcnl (Mm the 
Asiatic in color, smell, and efficiency. — BuAtter's Brport. 

OS THE ACTION 



Lieutenant Uaary. of the National ObaervnloiT, in an anido u 
eUeii lo the Riirof Nno-Yorkrr, mnlntaina that Ihc itrovrlnfi of ei 
■round a dwelllni; located near n fever-atid-a^e region, ncntralluc ih« nl- 
uma. In which that dlaeaie orlpnalcs ; and «ecnis lo support the tfavotj- b^ 
•oeeessful experiment. Uc was led to make the experiment by tbr (bilow- , 
]nR clrcurasiances. The dwelling of Ilio anperintcndcni of the observaiorf 
M Wa«ll<ujnon, is situated on a bill on the left bank of the Poiomae, in U 
3(P 301 53". It Ib ninoty-fbnr fixt above low-water tnuk^ and about Ibur 
liandted yards fVom the river, Tho gronnds pertalnbi); to it, about aercn- 
teen aerca, are enrlosed by a wall on tbe east, south, and west, and with ■ 
picket fence on the north. The sontb and west walla nm parallel with the 
river, Ibo ChesBpoako and Ohio Canal, and a row of lya 
twenty years' growth, scparatlne the wall from the river. In Aid, tbe rJTcr, 
vltb Its marabes, enclrdes about half of tbe Ktoamls. The honse ii, It 
fore, In the bead of the river-, and the place is so nnhenlthy. thai Uie flamlly 
of tho anperintondenl are compelled to uacaio It live monibs o ' " 
twelve, — the mar»bes being covered with a ra^ uroHth of grass and nn«ili. 
ichleh b0|rln Id decay early In Aa^sl. A knowledge of Iheso Oicts led li 
Unury in tbe following procesa of reasoning: 

If ll bo tho decay of the veeetable matter on tho mnnbes that p 
the slcknegs on tbe bill, then the sickness man bo owing to ll 
etTocta of some teas, miasm, or eflluvium, that is x't IVee ilaring deratnposf' 
Hon ; and if ao, tho poisonous matter, or Ibe basis of it, wLatevrr H be, in 
have Iwcn elaborated during the growtb of the weeds, and set tma In il 
decay. Now, If this reasoning be good, why might we not, b 

olhcr resemble mutter between us and the manlio, a " 

Tlitoratia growth juat about tbe time that that of the man boa Ii^^s to (h<«T^ 
bring fresh forces of Ihc vegetable klnsdom again to play npon tbla puiioM^ 

id elaborate It aguin Into vegelablo tissue, and to parity IT'^^ 

Tbbt reasoning appeared plaosiblo enough to Jaslll>- the trouble aitdj 
enseofcTipcriment; and I was enronraged to expeit more or leas siteci 
rcLimtmnce that everybody paid, " Plant tnvi between yi 
— rbey will keep olT tho chills." But 
pent Ihnl at Iho very time when tho ilerompoaitioi 
t 00 most mpldly, Uie u«ea,Iat ttta moM 'Bwiv^sm i*r«v* 
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Ih toprepftre for tho winter; and llionsh trora mlclil clojomogoodjyei 
B rank ^rowtb of sumcthltij; ifot u]i for the urriulou mlylil ila more. Hops 
cUmb high; tbej are good absortienU, anil of n niuk growth; but ilicre were 
ott)ectloD9 to hops on auiioQi of BiBkea, poles, etc. I rocollucieil that I hod 
oncn seen stiuliowers growing about the cabins In the West, imd had heard, 
in explanation, tbac It wu " Iicalihy" lo bvre them. 

Tholbcoiy of tbi* U u ToIIowb: The ooud and niTcr polinn is fgI free dur- 
ing the prorcM of Tcgctrtblo dccMy, wlilch poison i« absorhcd by tlio rank- 
prowlng Ennflower, again elaborau-d into vegetable matter, and so retained 
until cold weather seta in. The result of tbc experiment Is thus narrated : 

Finally. I reeolved to make the experiment at ilie risk of Bpallini; the look* 
of a benuHful iaim. Accordlnsly, In the fall of IS-'jS, the gardener trenchwl 
Dp, to the depth of two and a half fbet. a belt uhout forty-flro n»[ broad 
around Iho observatory on the marshy side, and Oom one hundred and Otiy 
In two hnndrcd yards IVoni the buildings. The conditions of tbc theory I 
«-as about to try, roinlrcd rich gronnd, tall sunHowera, and a rank growth. 
Aecordlncly, aRer bcint; well mnnnrod from the stable yard, the ground was 
properly prepared, and planted In sunflowers in the spring. They grow 
Hnely; tbc sickly teason wns expected witb more than usaal anxiety. 
Filially It SOI In, and there was nhakinir at tbc president's home, and other 
plnem, a* usual ; but, for the flrst time since the obserratory waa boilt, the 
wnlehmen about it weathered the summer cleor of chilis and fevers. Those 
men, being most exposed to the night air, suffer most, and hercloforc two 
or three relays of them wonld bo atlneked during Ihc season; for as one 
falls sick, another Is employed In his place, who, In turn, being allocked, 
would In like manner give way to a treih hand. 
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KEGrLARITT OF NATURAL FOBUS. 

I the following curious 



irre«pondent of the London AOitnaam p 
ilaiion on the al>o«e subject; 
This pheuomenoD has alwaya appearefl to mo to be of a very astonish- 
ing nature, and iia explanation has hitherto been nnattempted. I would, 
however, endeavor to point out the ways by which the forms of plants, etc., 
enn bo determined, taking care, however, to avoid the error of endowing 
mere matter with the properties of mind — an obvious fallacy, and one which 
it behoves all rational physical Inquirers to guard against. It is impoesible 
that either gravity or electricity, or Ihe nnlon of Iho rwo, cau aloue regnlnte 
the vnrioni fbrms to be Ibund iu the simplest weed. Some other InRnence 
or Inflnenros must come Into action, anil what this or these must be I will 
now endeavor to show: 1. Different kinds of vegetable matter donbtlesa 
hnvB different propenlcti ; Bud the vital force acting npon ihese may prodaco 
Ihe forms we see, without any otlier influence; or 3. The atmosphere, or 
some far more attenuated medium, may act as a kind of mould In which 
Ihe various parts of plants are formed. dllTvnmt vegctabio sahstanees pene- 
trating this nniversat mould according to Ilicir various qnalltlcs, and IhM 
assuming different forms, being expanded anil propelled probably by Ihe 
vital and solar forces respectively. It cannot. I tlilnk, be doubted, that all 
considemtiona on this sobject are. however crude and hypoiheilcali of some 
yalac. Inasmuch as our present knowledge respecting these mnttera ti to 
very limited and unsalisfactory. It is fbunit Iliitt the elements of fatuTs 
•xMawa Bra nwa erlm of a drculBr alwg«\ •UtQal»imi.^>ti!a»^^^^H 
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Diidcr tliit luir, tuid nppear Inrapiible of fonnHtion apart tram 
ionxt "wliifh (luvdop ihii fttrm. Wu ma/, I tliint, titke It lor ifniuusi, Uuii It 
Kaai« hare an cxtsunra In soUd bodlia, ihey mast be cIruIot, ur somctUiuf 
very like It, tiio occenirldiy arielne IVora e^Bviir and moie imp«rcoptiblo 
wnses, beuuise Ibero iii (and Ibis is laatbcnuitlcall]' correal) no muon rrhf 
an; great variAlion from Ibu circle eliould exist lu the proUuMlon ot anf 
judepondcnt rorm, eeeing dutt Ibc componenla of «amt appnueb narli 
otber In rogulur gacccsslan fVom the various points wfihoat the roimini: 
atom, and litis for all composing tbo illflcreut klnil? of suliil matter. The 
Mmt! of cODno applies to tbe numberiosa raiopoaenu of atoms, whirh wc 
may pcrbaps eall pacllclos, IT indeed lueh either exist or are captblt of t>- 
tional Hupposttlon. Let ui suppow, Iben, lliat all substanecs wbich. iweir- 
ing Tuiions matter, produce different vegetable forms, on rorapuHxl of 
BlmoEl circular atoms. This sta(« eon be imn^ned; and the idea tbal 
dianao of form fts a whole will t«Hd to alter th* form of the componcnti of 
the altered subatance is reasonable, anil prolMbly tnie. All »ed4, and •tial- 
ever is tbe icneiblo orlKin of nitnre developmeat, hnro an axis of vitality 
along which cloni^tioa proreodit: thus: all seeds, etc., turn the point of 
Ibis npwanla. If they happen lo fall into Iho ground with It la any other 
po«illoti, sboniriK tlml the varloue properties of bodica MUioi be oTcriookod 
wfUloul a complete attestation as to their neeessily and existence. Atkr 
remalnlnn fn the |rronnd some time, clODfrstlon In Uie dinnrtion of this axis 
ttkea place, — It may be before any Influx of external elements bu pro- 
duced a materia! conjunction, — and as the re«Blt of this Ihc camponeal 
le an oval form, and conscqaently alter the shape of tbdr 
Intcrsticei. I my nothing about Iho cbongc which this must produce iti iIm 
■xtemal covering (skin) of seeds, etc., merely assuming that it acta a* a 
barrier to the extension of the enclosed matter, which ia indeed vecy evi- 
dent. We have then elongated moms, which contour docs not to ooy jwr- 
ccptlble extent exint tn thnir primitive eondlilon, and nnnlts principally (nm 
the upward nttraclion of the sun, the solar gravity, the influence of wblch In 
the vegetable world is nnlvcrsal. The axis of vitality probably alwoya con- 
fets with the sap, and the stems of plants are probably composed of oloMi 
elongntod equally to those Jusl considered, bceouso the great eloDKaCion lau 
wblcb the seed, by coit]uncilon with external elements, icsolves tOelf, wonU, 
If nnntded by externals, greatly alter tbe fbrm of tbe eomporieut atoms; but 
this not being the case, the material influx preserves, or nearly so, the ftirm 
Of the atoms existing in tbe elongated seed, sopposlng that the matter ab- 
sorbed Is composed of atame similar (the same, except as to cise and iden- 
tic-) to those farmitift It, which there is not, 1 tbink, much reason M doobl, 
•xcepi It can be shown why fluids should bo composed of different claod or 
dlflcrcnlly formed atoms to solids. This a prion problem has not beCR 
Hived : and with regard to (be difficulty arising from tbe mobility of Oaiila, 
I am inclined to refer It to electrical or the like conditions. If no inflox 
were lo take place. It Is evidenl^ seeing that a htrge portion of Ihc seed t«- 
mains undisturbed when the slem Is pnt forth, that tbe already elonitaied 
atoms mnst icceive o very extended rorm. The stems of plant* decreasa la 
breadth, probably ftom the diminishing force of tbe sap. It Is ohtiona that 
■n Innumerable body of atoms touch equally nnmborless points of Iho lunar 
■Brftices of the coverings of plants (using the terms of quantity in this caM 
~' ttrlctlrcly), and thai one and only quo proju 
(liey give way to eitbei Howerc or W- 




enTM, we tnny ronsiiicr ihnt wlint formed ihcm hn? been more rti- 
ivclly siil>!n<iicd,lo thu vnrlouxfbn'eflorniiture, wtilch I iiLku to be ofcujiloncd 
by thsnimOTKloribconUi'coTaring, by which inntorial influx la qnlL'tcnml, 
null Ibc EDlar atlntclion caused in prodara mightier development';. Thus It 
lias appeared lo mo that Icuvi^ are produced by the oxpansinn of sSa^ 
moms which are iiot endosed lly the outer covering;, and that every variety of 
floral form la the expansion of the eame under various circumBtonees of ex- 
iviiKlon and cleavage. Thus the form of laare« would be accounted for. If 
they arc Iho cxtemllon of alomB, It is clear Ihnt they would, at alt evcnd to 
tome cxTont, pnwerve tholr ehupe; and thla would to a great extent cxplalu 
Ihelr stroll); axial rcHCmblance. tt is true that objectioiu, on the acore of 
l.itlTude. may be raised against Ibis liypotbcels, and much, if not all, that I 
have said; bnt, oa I have before set down, such apcculatlonB ore not entirely 

TUE CEXHTIC CtECLE IX OBGAK1C NATURE. 

The following Is an abstract of a paper read before the British AsBoda- 
t1nn,18.'i(. by Dr. G. Os'lvte: 

Parental derivation, he obaerved, was now [tcnerolly allowed as the «olo 
origin of organic beings ; and tho Eulyect of dltcuKalon among phyilologlsu 
was no longer the admisBibltity of spontaneous gciierntion, bat the nature 
of the derivation, as tho cose may he, from a ainele parent or a pair. Tha 
rorrncr mode of origin, by what ha.'< been termed "gemmation," or the 
"budding procesa," plays a very conspicuous part In the propagation of 
many of the lower gpeciea, and by Its periodic recurrence In cotOuncliOD 
with tbo other form of reproduction, gives rise to tho singular phenomena 
kiiiiwn BS alternation of tcencrailons. All cases of alicmaiion vere not, 
however, In l>o regarded on precisely parallel; and il was the object of tlio 
prewnt paper to point out r<:rtain dilTerences dependent on tho period of 
the lifv-hlstory of a species in whicb the process of gemmation Is iulerpo- 
luteil. Three slapsa were dietlngalshed In the life-hislory — the Frotomor- 
phlc, or that prior to the first appcBrauce of the orgaiilulion moat charac- 
teristic of Ihe ipccles; the Orthomorphic, or that marked by such typical 
organism ; and the Gamomorphic, or that of Ihe development of the lepro- 
ducllve organs. In each-of these stages we may have a ptoccas of gomiua- 
linii Interpolated. The results contrast, especially as It occurs in Ihe flrsl 
nnd lost. As examples of the former, (he Trcmatodo and Cystic Entoioa 
were referred lo in the animal hingdom, nnd tlie Mosses among plants, In 
nil of wlilch certain provisional forms are interposed between tbo ovum and 
the embryonic rudiment of the typical l"(inii. Tin- r<ih pifi'ra and Ccsluldcft 
among animals on the other hand, iithI iIjc rirn- mining' nKctublca, fimiisU 
illustrations of alternation dependent mi :;,-iiim.i[iiiLy, in ilm Kamomorphlc 
siOKC, and arising from the reprodui[i\i' iiru:Lii- iiniiuiiii;: fhi' chBracten* of 
detached ami often highly orpin iied 1.1 iul I uro ™iti|Kirul.lu lo indep«ndeut 
animals or plants. The Hood-eyed Uidusw Ikcuiuc iu tills way mach mora 
conspicDOus orgauisms than the Polype slncfe, whose organs (hey really nre. 
Tho Ccstoldea are rcmarliable as presenting in«tances of a double altirmB- 
tion, fMm a process of (nmmation occnrrinn; both in the rysllc or protomor- 
phlc, and in the Tiruioid or gamomorpjilc stages. Tho anlhor concluded by 
indicating a paraMcllsm between the phenomena of altcnmtlon and crrtnin 
jmints In iho embryozeny of the higher unlinnls, ond In Iho maturnilon of 
Iho rtyroJgclJ)^ oi^'nns. Tliu fbrmathm of dnflAtt awaten 'R'hfc>a^ifc , 
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nnla, Ibo Dormnt twin cmbcya of eUq PnlyMPi, rbo vnrlalilc nuinlicr iif 
iln hnnds budded off by ihc Cjrfltlc Entcaon. taid the iiUcnamcTM or ilc- 
L Tclopmont amotijc The Echioodennata, were roferrad to u ihdicarlns a ETml- 
T gal tran-sition rroni Ibe [mplanlallon o( the embryo on the ycnn'iniiuortlw 
onftnarf ovum, 10 ea.v» of tTDU-mariicd alunlKloa — while tbe rvpnidiir- 
tlvo process In Ihe PolyMia nnd Hydrafbnn Polypes, In ihe Solpn and In 
Kine Annelldes, and tliu phenomena or ImpragDBtion in the Coalfcrffi Bnumg 
TC);ctab1<w, were broaglil forward in illaatrBtion or a aimilar transllhiii tttim 
Ihe developmeiit of (bo normal, reprodii<>tivo orptnn, lo Ihe rormaUon (4' 
wnrplcaom scxoal Zmitlii ; — and in proof of ilistinetlons founded oo th« 
complexity of the Btmclnrua Ibcnuclvoa DDE bclne of eiaenllal impomnc*, 
reference was miule lo iLo mnk'i of the Botifora and Cirrhipeil)), wbtcb, 
though animals with an indirliluiinty entirely diellnct eicn fixtm tbe onun, 
arc mneh more dpTonlve in urpmi^ation tlian some of Ihe aexnnl Z«»id« 
now renirrod to, ae the Hooil-i-ynl Mcdnam. The paper was illajtrBl«d by 
tabular views of (he relation* refcired to. 



OS THE STRL'Cl 
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One of Ibc earliest fViiits of lbs Application of ibe conrex lens to Ihc «XMa- 
Inatlon of minute IkmIIcg, woi; Ibu dJacovcry of tho Ktmclure of wood Htm^ 
and the ■rTan);emcnt of the minntc vessel* In which ttie sap of plants dim- 
lales. AnxlotiB to natvrtain whether or no the*e microH-opIc vexela Inter- 
com mmilcated with itach other. Professor Foradiiy took a ultk of eoiwldn*- 
ble length, and hnring ramlelied one end, he cut bis name thrauKh lb* 
varnish, and fUnxd a colored Injection into Ibo poreii of the wood; wliai, 
kttcrsame time, the name apponrcd at the oilier end. nearly in Iho Mine 
nialire position aa thai In wliirh It liud entered, thereby pTOrinK dial Ibt 
up vessels ore completely svpiiriitcd from one auotbci. 

OK THE AMELIORATION OF PLANTS FBOU THE SEED. 

Among the valnablo scientific paMIcallons, In France, of the pace year, 
are a collection and reprint ofseTcnil of IodIs Vllmorin's important comma- 
nlcBtlona to the Central Agricultural Soeletj of France, and lo tbe Academy 
of Sciences; to which is preflsed a French transEation of a memob- DpOD Um 
Amcllomtion of the Wild Currot, contributed by his fatber lo the lYatuao- 
dans of the London llortlcaltaral Society (but not before published In IIm 
Tomacniar of Ihe aulhorj, wblch memoir, a« the younger VUmoHn InfOrmt 
m, was Ibo point of departure for Ills own investigations In this Atid, and 
even contains the |rerm of most of the Ideas which he has since drrolopid 
upon Ihe theory of the amcliomlion of plants from Ihe seed. Tbcso pa- 
pers claim the nttcntion of the pbUosopbical naturalist no kss than of iIm 
prncllcal hortlcultnrlBt. 

Most of our esculent plants are deviations IVom tbe natural lUte of tlw 
■perlea, which have arisen under Iho cars and labor of man in very aarl; 
times. Now Tariodes of these cultivated races are originated alieon amy 
rear. Indeed; but between those particular varieties, tbe dilTiironcM, bowcnr 
Welt mnrkcil, are not to bo eomporcd fbr importance with those Changs 
■ttblcb the wild phknt has ([cncnilly undergone, in auumin;; ih» 
StMte. In Ibis amelioration or alteration, as In other cass. c'at la 
ygmtQik . for tbe alHnd Tana, o< 




^c^rntralr (ns Iho cnlli- 



a tlie wild stock : il ncrorJInKly tends, ni 
■ wouM lorra it) towards Its orijjiunl n 
tiftrt liil» new deviations, in Tarloua (Urcctlona, wllb a l^iiciloiii imd fndllV 
HUE mmiircclMl I17 lu wfld unccslora. Ttlfs c^iplnins Ihc readiness with 
wliich we contlouolly obtain dcw varlcllea of Ihofo csf ulpnl platits Hllich 
have l)een a longllmi] In cultivation, wbllo a nowly-lntroilui-cd pluiit vxhlblU 
Utile BeKibillcy. To detect the earliest Indications or sporlinj;, biuJ to Mloct 
for the parents of the new race those indirldnals whicli begin to vary la the 
reqniaite direction, \» IbD part of the erJentiac cultivator. In this nay, the 
elder Vllmorin sacctcded In producing Iho escalcnt carrot Tiom the wiUI 
Block in the course of Ihm generations, — no idditlan to our rciontM», 
indeed, but significant of what maf bo ilone by ort diroctcd by gricnce. By 
niloptiae and skiindly applying these principles, the younger Vltmorin has 
canfcrred a l»n«fit upon France which (If she will continue to make RnKdr 
from the beet} may almost be compared with that of causing two bladu of 
i;ra»B to grow where only onocrew liefbro, having, so to say, crrattda rnoe of 
1)cets conlaiiitDi; twice as niucb suunr us Ihclr ancestors, and indicated the 
praetienhiUiy of Its perpolnatlon. The mode of procedure, and the tngonl- 
ouii tnolhodi ho ronirivcd for rapidly seleiilnK the moat saccharine out of a 
whole (Top of beets, us soed-beurcrs fbr tlio nextseadou, are detailed In thcso 

Onee originated, and established by selection and segregation Ibr a terr 
gcnerotlona, the race beconiea flxed and perpctiiable in cultlvalion, with 
proper care againil Intertnlxiurc. In vinuo of the most ftindnmenial of or- 
Ijatilc laws, vlt., that the offupring shiUI Inherit the ehimieterlttlcs of the 
parent, — of which law that of the general permanence of spceiua la ono of 
Iho cooscqnoncca. The desideratum in the production or a race Is, how lo 
initiate the deviation. The dlvcllant Ibrce, or idiosyncnicy, the sotino of 
that "liiflnliB variety In nnl^ which characteriiea the works of Iho Croo- 
tor." though ever active in all organisms, is commonly llmlled In Its pnctleul 
results to Ihc production of those slighter dUTcrenees which cnauro that no 
two drseendanis of the same parent shall bo just alike, lielug overborne by 
■hat oppoxlie or centripetal force, whatever it be, of which eneurca the portlc- 
uliir resemblance of oiTeprine to parenlB. Now, the latter force, as Mr. Loula 
Vllniorlii has well n'marked, Is really un aggregation of forces, comiwsed of 
the liulividnal attraction of a series of ancoilors, which we may rej^anl as Iho 
Bitraction of the type of the spoeles, and which we perceive Is generally all- 
powoiful. Them la also the attraction or Influence of the Imiaoliale parent, 
less powerful than the a^gtiiicate of the ancestry, but moru clou, which ever 
lunila to Impress upon the olTaprlng all the pannlol pucnliBrilies. Bo, when 
the parent bos nu aolionl indlviduHl characlcristles, both the longer and the 
abonet lines of force are pamllcl. and combine to produce iho sntnc result. 
But whenever tlie immediate patent devIatoB tKjm the type, its InSocnce 
npon Its offspring Is no longer parallel with that of Ihe ancestry; so ibo 
tendency of Iho offspring 10 vary no longer mdlates around the type of Iho 
siiocles as Its centre, but around some point npon the lino which nrproimts 
the amount of its devLiMon iVom the type. Left lo themselves, as Mr, VII- 
niorln proceeds to remark, such varieties mostly pariah tn Ihe rasi nnmlwr 
of Individuals which imnaally disappear, — or else, we may add, arc oblltcr- 
aied in ih(i next inneration tlirongh cross-fbrlllixHtlon by pollen of the sur- 
rounding lndlvliliial»of the typlcnl sort, — whuuce results llin (retiural flxlty 
of f])wlDa la tmttire. Hal uoilor nuut's ptoUuUa^t om iIki w%^ic*iBcva^ 
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and mulilpDod, pcrhnpA still ftirUicr modified, sjid ilia bcuct aana fiiicd bf 
■ulrctlon amt Kiign'i^tiuii. 

Keeping tbeati principle* in view, Mr. TDmorin rondudnl iliat, in onlrr <a 

DbTnin vBiielin of Miy particular win, Ills Qnl i^iidvuvor bhould bo |it elicit 

TmiVilon in any dirccllon nriiaicver; [bal ii, be selectMl bin seed eitnply rroia 

tbOM lndi*ldiials wbicli dilTcred musl from Clie type of Iht) species, Itoweva 

Bnllke Ihe BtatO ll was dcaln^d to originate. Bepcating this In Ihc Mconil, 

r llilrd, and the succeeding generations, Ibo resulting plants vcre fuuiul K> 

i bave A tendency to vary triduly, as was antlcipatod ; being ImhoI, ns U 

• fMtn the uiecfitral iuHuenco, whlcb no longer acted upon a stniicbl and 

continuous lino, but upon one broken and intermptod by the opposing octloa 

of tbo Immediate parents and grand-parents. Tlius confused, as it were, by 

tbe eontrariely or lis Inherited tendencies. It is the more Trco to sport In n 

ous ways; and wo have only to ecicct those variations vrhlcb tnaiiifest iha 

qualities desired, as Uio progenitors or Ihe new race, and to develop ai 

Ax the product by Eotectlon upon Ihe same principle continued for several 

fcncraiiong. 

It is in this way that Mr. Vilmorin supposea cross-rertiliutlon to oputaia 
In the prodnclion of new varieties; and CTcn In lh(> crossing of two distinct 
■pedes, the result, be thinks. It rarely. If over, (ho production of a 1 
hybrid, but of on olTsprlng which, ihas powerfully impressed by the itranxa , 
' ftniliution, and rendered productive by tbe pollen of its own female parctil,. 
It then most likely to give origin to a new race. 

Wb cannot follow out tills Interesting but rather recondite «ubjoct in a brief; 
article like this. Ilut we are naturally led to inquire whether the history oT, 
those plants with wliieb man has bod most to do, and the study of iho 1; 
which rcgulnlc the production and perpetuation of domesticated races, maj^. 
not throw some light upon tbo production of varieties in natore; 
whether races may not have naturally originated, occnilonnllj, under cir- 
cumstances equivalent to artillcial selection and segregation. — i'n/. Jja. 
bras, SSUman'i Journal, May 18%. 
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CBE OF THE MICROSCOPE IN NATUEAL HISTORT. 



n of high eerWco, 



The mlcroacope, as an adjunct to naliirnlislji, has hi 
ivliicli, hiisvi-ver, has been overraled. Dr. WulkerAmot 
of [bo Royal Society of EdinlJurKh, observos: 

SKcTOBTopIc diRi'reiices are by tliemselves of little Importance. To leo ll 
one tblntt: to oncientand and combine what ire sue, aiialhur. The eye must 
he BDbscniDnt to tbe mlnil. Every enpposed new apedes require* to be 
Ecpnratod IVom fcs allle«, and tbcn lubjccled lo a ecriea of c^arenil observa- 
tion* anil crillcal compDrisons. To indlcatH many apparently now cpeclea, 
is llio work of an bour; lo establish only one on a snre fOundnlion, Is iimie- 
iFmcj (he labor of months or years. In niicroSOTpical natural hlsloty, H 
macb Bcmtlny Is required lo prove a now fomi to be distinct from its atlisa,' 
o« In rhemlRtry lo discover a new alkaloid, or in astronomy to demonstraM 
tho idcnlily of two comets. A naturalist cannot bo too eautioos. It ii 
l)elter lo allow iliatoms to remain in the depths of Ibc sea, or la thoir oailva 
poola, than, from imperfect mHtoriBls, to elevate them lo the rank of dis- 
tinct species, and encumber our catalogue with a load of new names, so 
ill^dcSned, if deOned at all, that olhoni aro nnablo to recognize llicra. Tha 
same object cou be more easily attained by altachini; tbcm, in Ihe mean- 
time, to some already recorded spcclea, wlib tho specific character of which 
iliey sufflclontly accord. In all snch cases, tbe qoesllOD to be solved for tho 
advanta^ of natankllsts Is not wbctbcr the objecc noticed be a new spochtt, 
but wbolher It has be«n proved soch, and cleai-ly charactoriisd. 



TUE 



SYSTEU. 



Dr. Brown'Scquonl, In a recent Icctnre in Edinbnrjth, exhibited lonie 
GulD«a-pi^ which bail been cxperimeDtod upon some months ago, by cut- 
lini; certain nerves; the hindor limbs bccamo poralyicd, but in liuie iha 
animals recovered Ihe power of voluntary motion, atlcndod, however, wllh 
a very curious result — the opcralor could put them into a Ql of opilep*]' 
wlicnorur he pleased, II appears that by the cutting of Ihe nerves, tiM 
animals lose sensation except in one check: and If that spot be Irrilalal, a 
fit l» the immediate conBcqucncc. Another noticeable particular Is, Ihat Ihe 
lice which infest the animals, cuni^galo on lhat spot, and nowhera else. 
Wbulhcr It be that there U more wannth or more perspiration than on 
other ports of th«bodj, isnot knownj at any rate, phytlolog^tt aieacmil. 
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as lo ihe eliiKiiliir udiI RU)ni;c)itivc nalurc of llio phenomenon . It Afpoani 
Boirovur. iliul if (lie tieusiliilit)' of Iho mmibUitc «|>01 I-O ikwltoytil, llieti tbg 
Guiuctt-piK DCIutos [o k- llnbltf lu ujiiliilisv. Appljiing this fjict H) liuma« 
pliysloloior. Dr. Browii-Suiuonl aufs tliai thcra ta in ihc human buJ; i 
spot, dJBcoTenihle, lu ho betluvcn, Lif icslVMiism, wbicb, If tJci>r)v(ul of in 
MosibUi^, woDtd, in like mauner, vumpletut}- prevent oCiaclu of cpilepii]'. 



'UYSIOLOGICAL KKOWI.EDGE GAINED 



CULOROFOSU. 



Tbo fotlnwlng ts an cxtrn<^t of a Idler wlilreiMn) toibtlUedirxiiand Siirgiai 
Srportrr, London, by Dr. Chnrlcs Kldd, July ISK) : 

'■ It U only wltliiD n few wwks tUal 11 has been cleari; proved Iliat Ibe 
endowment called eomnan tauniim, the (treat root of coiuooosikm, m 
Bliown by Locke, Leibniti, nnd Scblcml, i« not psycboloi^rajlr tlie nan* 
nit llie Benss of foucA, with wliich Dr. Snow and oibcrs bovo confonndcd tL 
Thus a man may linve a red-hot iron applied lo his arm or ice nniler tllB 
Induonco of rbiorofonii ; lie Tcels no pain, but he feels Ihe iron as aa aJIitfr 
of fooeA slteitklitKOUl llttes on his shin. Tbu bciuing of this tut on llw 
plicnomena of Insanity, «lcep &ni1 dreams, is most eilensivc. Id the wiM 
manner, a woman In Inbor, irilb proper doses of chloroform, fccts no paM, 
but is quile ponsclous of The process of parturition gvaaJ, the mntnilir 
sense (that would be atmniKintc crumps olhurwlsc) {toing on as usual. Thb 
Iws only recently been shown, by M. Brown- SiSquard, to detwnd on iIm htt 
airendy atftiod, but not snsported by Dr. Snow, who rbietly e>:]ierinieiita4 
on rabbits and dogi. Indeed, ■ new world has, ilneo his death, been optncd 
Up us regards the psyoliolof^ of chloroform in relation to ordlnofy t\tcf, 
common scnKitlon, touch, dreams, sympBtbCtic action, emotion, reflex acfioa 
ir sout itself, on the body, etc., so that the sutijuci Is oulf 






CELL I 



t^KLornE: 



Virehow, the smtncnt German pbyslohi^at, in n nwotly pulillslied snlH 
of Icciurej, on what may bo called " Cellular Physiology," dudnM (b* a§ 
to lie an excMdin^ly minute mierosrople objen, ronsbtlne of ■ raemlnM' 
rontulnlnj; a snlistanm lu which Is a nucieu* upon which the action of Iha 
cell depends. Ail pathological processes proceed from ehanijes In and mnf- 
tipllcationi of previously cxigting cells. A cell can only arise ftom a p»- 
existing cell, and never de nam. Tho penn of life la a cell transmitted and 
Imprepiatlng an ovum. The whole scheme of animal dcrelopmenl, bolb 
physlolottirol and palholo^eol, is but a continuation of the pniress htpn 
in the ovum upon the cell— Iho lint step in inalalJon. He dejilcs tii« 
fbrmation dt timv at " grnnulea," or any other tissue fbrtn of the old paAot^ ■ 
D^^sta, from a so-called Btailma or of homogeneous exudBtion. Tltttt h^ 
since tho creation of ibo first man and womnn, flie race bus been keptn^' 
by, nnd every pbysiotogrlcut and patboln^eal phenomena liiu hail Its oriicM 
In, the division and multlplicntion of cells — the dinbronee twiween tbc phe; 
la of phyaloloRy and pntliolojo' being only that of normal or mortlif 
nclfon In aimllur fbrma. 

OF TUE BLOOD-CELLS OF TlIK 
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blo6il-cel1i, whflo KiJlUkcr nnd oihcrs mninlnin tlinl It is n ricstmyer of 
Ibem. Dr. Henry Draiwr Mntee (If. Y. Jour. Mtd.. Sept. 18'«) Boiiia ml- 
miaropli' invciiUi^tlonii moile by tiim on the liJooJ or fragi taken Trom (ho 
(pluiilc ancry and splenic vein, and lio found llic Intler lo contain nt tenet 
■Innbla IbD K^norat avcrn)^ of iinpcrfVu^ eeild; wiicnec he Inrera that "tLo 
, be an oi^on Tor ihe difinle^^tlon ol* bluaU-collj." 



F FACT COKCEBNING B 



H. Cinode Bernard has cammnnicatcd certain oluervalions lo Ihe French 
Acnilclny of Sciences, tcndiiiK to shuw thai ths caKiom of applyln); llie ilo- 
nniulnatlon of red blood to that of the aneries, and of black (o tbal of ibe 
TJona, i* not In accordance with facia. Uarlni; bad ocnuion to open ibo 
renal TCins of varioos animals, U. BcrnanI found them to conliiin red 
blood, atronicly conlrasllng with Iho dark blood lieuInK from the vena cava 
Iwlow. In order to aacertuin whether the same woi tbe ta«e with other 
veins bolungini: to orgaiiB of aecrelion, ho opened the vein of the aiil>-mHX- 
illury ifland of a dog, and found the blood of the darkeat posaiblo hue. At 
Ibnt moment, however, the Milivary necretlon had stopped. In onler to 
excite it, a few drops of vinegar went introduced into Iho tbroal of thu anl- 
mol. Tbe aocrelfon recommenced, and after a few seconds llio blood waa 
Hvn to chan^ its color to the scarlet hue of arterial blood. ,V,i soon as the 
aotrctlon ccaaed, the blooil resnmcd Ila former dark color. Hence it. Get- 
nard conclados that. althou«:h the name of red blood la correctly applied 
tn that or the arteries, that of black blond cnnnat lie, ivlth erjaal i^ncrnllty, 
applied lo that of veins; for that in the veina of tho ornnns of seci^tioa 
Jbs color varies according as the organ is In a stale of action or repose. 

^f irOEN IS A TISSUE DEAD. 

^ iome Intcrestinf; experlmente of M. Brown-S^oard have brought him to 
At» conclusion : Thai a tissue Is not of necessity dead when It has lost Its 
vital properties or ita natural action for a period of one or even several 
bonn; and tbr Ibo reason, that lis properties and lis actions may beroatorcd 
tlinHiBb tbe aid of blood cbargod with oxygen. 

ON THE PRODUCTION OF llOSE. 

At • recent meeting of the French Academy, Dr. Olivier read a paper, In 
whlcb ho endeavoroii lo throw qnilc a new light on tho prodaciioiv of bono. 
The conclusions at which he arrived, if supported by niture experiiiiental- 
iMs, will not fail lo produce a deep ImpresHion on tbe mbids of pbystolo- 
gictsl vbUe, at tbe same llmo, Ihey will tend to enlartie and extend iba 
•yitem of " anaplaatio," as applied to anreery. The oxperlnienta of Dr. 
Olivier weni conducted entirely on rabbits of dUTcrcnl apea, and dilfcnnt 
tttasiM of RTowtb, and were divided by bim into tliroe aeries. In Iho dni 
wries. loot; slips of perloateum were dctachei) from the tibia thrau<choat ItJ 
entire length, one of Ihe oxircmlilc* only heinc keft altachcd to ih« lionii by 
• pvdancte: these slips of pcrio<iteam were then pushed aloiiic Ihe mn>ple«, 
■Dtl twlilfsd amund them In n variety of waya. In llic conroe of n ccrtnin 
lime osseons niativr was pnxluced, assamlng the aliapos of the iwisiod and 
COntort«d nierobmnc. In the second serteBotC!tV'^w«Ma,'.'t«'».\*>A'S*s*t 
oitema which had boon treated in tbe somo mMvctn »» \& "Coa t«*«»*^. 
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were, ihreo or four days after Iho opemtion, completely ili'lnehcil Tnim tlw 
Imnc, and, notwiihstand[ni; Uicir isolDiion from Ibcfr ari;:inal fourrc af \U\ 
the pcriosicium slIU ivmlinuBd to prodiK^c bone. In the Uiinl seiici 0^ 
expcriinienta Iho periosteal mverlng was completely anil at nnrc wpcnued 
fhim tliB bone, amj Immcdiatuljr Inserted nnilcr [be skin ofihc sboaMer and 
bnc^k. uud still, strange to tiny, the perlotceani prodnred bono. Dr. OIUiCT 
found Ibat Bgs iDodtficd, to a certain extent, this pccuilar propsn; of th« 
periosteum; advanerd agK. for InatanM, ivhile it dlmlniKhed thv pmpcrty, 
did not completely destroy it. The osscouj tissue obtained in this ei 
manner be found to be rcnl Ixine, limllar la that of the rest of i)i« body. 
The rceali of these Inierostins and curious enperiments goes to prove that 
Ikone even can be obtained In whatever part of Ihe body the pericMlenia rwi 
be introduced; nnd, further, tbal a membrane may preservn iis ptnpcra'ca, 
nnin'ltlistnndinf; lis reinovnl troni its otigiual seal, SJid transplBntarjoitlo 
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VALUE OF A LIFE. 



Kir. Charles M. Willieh, of I.nndon. has ptilillshe<l a simple ml 
puling the probable vnlue of property In life at any ajto from Arc lo rixty. 
His furtnala stands thus: li= i (80— a); or, in plain words, Ihe espcclatiuit 
of life is equal lo two-Ihlrds of the diGTcroacc lictnoen the age of llio pnitf 
and eighty. Thus, siiy a man is doit twenty yenn ohl. Between Ibat aj{* 
and vlghly there are sixty years. Two-thirds of sixty ore forty; and Ihi* I* 
the tarn of bis cxpectutiou of lire. If a man be now sixty, he will hare nm 
expectation of nearly fanrtecD years more. By the same rule a child of Ht* 
has n couliDgenl lien on life for flfty years. Evoty one can apply tbe rule n 
bis own aire Ur. Wlllicb's hypothesis may be ns oMlly remembered 
by Dr. Molne In the last century, whlrh has now lieconie obsolcin fram tin 
grtutlor accuracy of mortality tables. The rcsntls obtained by Ihe now 
correspond voiy dosely with those IVom Dr. Parr's £nt;lish UfG Tatde, 
stnicted with great euro frum on immei 

POFCLATIOS OF THE GLOBE. 

showing the division of mankind inlc 
i, has been published by M. d'HullDv 
n Acoitcmy: 
I. OiTisioa 
— European bni 

.;.O0O ■> 8T0,7SjW 
n Branch, 




I^Tia FiJllLT.- 



Sl^TlO FiMll.I'. 



I 



LTaus Fuiii-T 



— (Icrmana. iDolmllDg (lie Dulch M^IOO.WI 

ScuidiDituiu. — gwedo. S.e34,n(n 

Komtgliiu, l,6eS,'R) 

Dana, l.;OII,000 

Knglbib. iDclndlDg theScoIah, 88,014,000 =• 9a,120JX» 

— fjmry — W.li.h. 600,0(10 

Bntoiu, 1,000.000 

Cwlt — Irbb, 9,900,000 

Uighlanden, 800,000-. 11,T»,000 

— Frtnch, ae.sooiwo 

»;piinl*rdi, luclndlng lb* FonniiMM, i2,SW,000 

luihuM, aB,n»,ooo 

wiiiuiu,..,. T,o!w,noo>- 96,tati,yif) 

-Gmki, 2^03,000 

Albaniuu, 1,480.000^ 4,4?)^ 

— tEuMliDP, toe. Rnuiaka ud CoineU, 49,874,000 

BalRmriuu, S,8H7.Dna 

SenUuu, 0,800,000 

SlovcDluit, 1,808,000 

Wcndi, 141,000 

CbMhe. — Bohemliiu 8,144.000 

Morailu l.OOOjnO 

Iliiiiki, 280,000 

Sloi-nki, I,400/X>D 

Pola BAH.OOO 

Litlinuiiaiu. — Lfilimiuu, propirljr, l.Zl',00n 

Utltah 873,000- 78.428,000 

Toul, mmm 

2. AfamHm Aaimt. 

— BiwqiiH, 77S,0OO 

— Brrbon. — ArauirirliB, 4,;DO,000 

KibylM, IfiMfi^ 

Tniriei, 800,000 

EgTPiiuu.— copB uo,non 

Fellihi 1,»0,aa0- 6,160.000 

— Aimtw, )4,860,IJOO 

Jew. 4.074,000 

Bjrimn. SOO.00O 

Uallewi, 106,000- 19,880,000 

-TiOQln 8,776,000 

Afgbuu. — Afghins, properly S,G0O,0O0 

neiouchii, 1,000,000 

Piuni, e.ooowa 

Knnla. indadlng (he Lorei 1,800,000 

JknnenJui 1^,000 

OwIl»rn. WOO 

Ui-orglaM.iuo.UlngKlluii&Lulliu. 800,000- I3,1SS,«» 
Tout, W|K{GA 
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■ K'bel*, 

^B Atltjri. 

^K FiNnm Familt. — FimnofeitMria.— 

^fc' TcleoDO. 

^B SapUii KublnU, 




S^sm 

»om=vtmt*» 

IM> 

....sow 


^^ OMiiiu, 

^^^^^^_ limuafEuUinBtiaiL — 
^^^^K R..hl:l^ 


...wsfloo-iaww 

...IB2.00O 






... ftim 




















^^^^■~ filrl]u.«, 




... nmi 


^^r PlDDaoritigBiltla. 




s.ooo 






^H KytMi; Tmet; Qo»liw., .1.4!»^ 8.1*6.000- «ATJ» 


















««» M 


Chuiclib, 




vm _^^^| 


















^fm -^^^B 

3.0W ^1 


^^^ (iRcnUsAm, 




WJffl, * 






Yakut ^A>m.v. — Ylkul^ (0,000 

MoaaoLiAnriii.— Kilmncki. ITO.tiOT 

UimeolteD S,6«),0(» 

Dimiiith m.OOO 

TcrsonUAH Fav.— Ti>nK>uiia>i SO/XIO 

Muiloliaruuu, 4,OIX>,liaO— 7,000,000 

5i>i( BnmeJk. 

Cbivesi Fakilt, SS1.(I0D,00I} 

(ouAN ■' 0,«n.«» 

J*p*Mt?E '■ .26,«)0,000 

AsAiiiTto " 13,000,000 

KiAUEKit " i.snn.ooo 

pkqitah " tmmi 

IllRMAS " UOOtXO 

TuiBfTAn " S,D00,DO0-S3M0l)Mt) 

Toll], 34/1,160,000 

IV. SuBDiTiBioK or TBit Boowa Rack into IlnAScniE, Fauilics, arb 



r RIndea! Guninlii: Mihnttlai; I j|j jogo^ 
( Tel1uj(i» ; CmrnUIO ; Tun 
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yntlkn SnmtA. 



..nMtt 



..K>.aoor 
..»,can! 

..(n,ooot- 



rhlim. New UDlnea, Ncn 



Froin a iiiiper recently published nUo by M. DictoHel, or tbo UnlTmllj 0# 
Bi^rlin, on Iho " FopulullOD of the Globe." we Jerire iho followiiig stMl^tii^ 
which dliagrco mnteriully wliii iliow of M. d'Hnlloy. 

The author adopts threa dlflereat modos orda»sincaiiou: 



Pir.(, Bytoliil.oflli.K.er« 

JSrtrnd, By Rbch; «Dd 
aSO-rf, By Crwd or IWieioa 


eoDDtrleii 




cording to Ibo flint mode of cliwaiflcntioa, the mius 
up In the folloviug lountl tiumlicrs: 


□r detiOl 




37^000,000 
I66.OO0JDO0 

2oo,ooo,n<ii 
eo,ooo,ixa 

2.000.000 


issi 


a.Jiti 12,TM,0CO 


m 






E. Amlrmltii, 2,800.000 




Bound t<itB]4, 83,000,000 


1,283.000,000 


SB 



The (Tivnleiit densiry or popntailon of n kingdom it cxhibii«d In B«]|tla% 
where ll U SIS to the square mile; 9ln4;la dlslricti in Rheni&b Trauka *Im)« 
at hi;'U nb 700 lo the Equaro miie. 

pDllliral economy hn« not yet round a saugo liy which 10 iletei lulue hoi 
densely people ran lie crowded, anil mnlie A living. In civilised EnropV, tl 
drilsilX It steadily Incrcmilnii. Amerien promises a tlmilar devalopniBol I 

Otiare. CIviliiwl emlpnmon w to\i-iiM.\«. mwi ■ 

Anstnilla. East luaia 




" ZOOLOGY. 

inellMi'nfcr a period of stahllltr, tonard it docreaae rather Iban an Inrreue, 
oirfni; 10 iLc perullDrilics or (heir ''ivlliiation. 

DicMricl't rcmiwlta on Dislrilimion liy Eaecs w prcfticcil hy an InletrsHng 
skctrh or Rctiiiu'ii new system of I'panlolog)', Willi lis livo aivlsionit of Ovat 
Hcnda (dolico ivpAofoui) and liroad or Cubic Huftde (briidrs/ crphtdoia) — the 
Rinncr inc1ndinK> in Europe, all Iho Lnlfn and German tribes, 137 milllnng; 
the latler the Slavonic, Muturar, Turkish, and some of iho Komance tribu 
of the eouih, 113 mUllonsi In Asia, the Chlneso, Hlndotu, Arlnn Feniiant, 
Arabs, Jcw(, and TuneusLan;, are OtbI Heads, BIO millions; all the rwt 
Uroud HeadH, 143 mllllona. The estimate of America is, of roune, based on 
aborigines only. In regard to them, the opinion Is advanced (hat rrom the 
Inland! around Bchrlng'ti Straits, along thu weat const, fnclndlns Die RusBlun 
Colonlea, Orej^n, Mexico, Ecuador, Peru, Bolivia, Cllill, ArinintinR, PatO' 
ponia, and Fire bland, the popolstlon consisu priiictpallj or Brond Heads; 
while on the cast coast, IVom Canada dDivnwBrd. including the United 
State*, tlio Caribbean Islands, the West Indies, Yenezncla, Guiana, and 
Bruill, the Oval Heads predominate. Tills would coincide with Humholdl'l 
theory, that the west coast of America was peopled ^in Asia. The aborlf^ 
inea would now, prolwbiy, not exceed one million. All the rest are emi- 
grants and their dc«ccnrlants. Including perhaps half a million of Brood 
Heads; one-liBlf of the aborigines beinc Or^ Heads, one million is there- 
fore the extent of the Broad Heads of America, to flfty-el|;ht millions of 
Oval Heads. In Aaslralia (be Broad and Oval Heads are probahly evenly 
divided, being one million each. The footings are therefore as follows : 



^^^ IsEMTopa IGT.Un.eOD 11G,000,IMO 

^H In Asia, e]i],«aa,nno it6,aoo.n>» 

^^B In AiHet, aoo.iMa.noci 

^^V Id Amariea, ES.OUDOOO l,0OI),0Oa 

^^V In Anstrdia, l,nDi).on(i IfMOfiea 

^H Total l,CQe,0W,00a l»!I,<»0,O» 

^^' The same Swedish ethnoloj^st makes sdH another division of the human 
race, according to the fuclal ancle, into Oi-thogaatha and ProsinalArt— the 
former with an erect face, the latler with protrudina jaws and reccdins 
foreheads. Both classes ore fbund both among Oval and Broad Heuils. 
The footlne« oru itiaa ; 

kUprlcM FlHi. Kntdln; r>ca. 

Ib Eoropg, .aTa,(X».«« 

In Asia, 3lAfmm Ml.WM.fcOO 

la Africa. : SOU.Iino.OOO 

loAiHiriai, £8.000,1X10 l,OC»MO 

InAHtralla, l.OOOOTO l .OOOJOO 

Total KS,000,000 T2fl.»W),0«) 

The excess of the latter Is atiribninblc to the population nf AfHca, which, 
allhoiich Ovul lIvadK, must be dossed entirely wirli the Kc<'cdiRg Faces, the 
same as Iho impulntlon of China und Easlcm A*iii III i::encTfll. 

The prei-cdini- strictly sclendtlc elnssifteartnii is ToWo-kbA Xi? *« \ 
^HHKE/ficut/un or raci'S, uccordlnK to llio color ot \\\u sWvv\ n,vi\ \^lo ^uctos 



■■ BCIKtTJTIC "DISCOTEKT. 

., c?tiilil1?hcil In- Blnmcnbacb, Tlic five race* 



I. Tub CiCCJSlia— (58 BG pef 



Tpllan at llie Fini ud Idp- 

znfiKjm 

tt iHin— Tarkt IS) Anba £) I'sniint, cTo. Ill 
Srbciiao, lu part, 1; IWisnera in Eutcru 

Alto!, 89.a»JX0 

It Afiiia — Torvigtitn in Ihc colnnlsi. Bod Jlnb*, 4JK0JIIB 

/iiJiimH — Ail i»<x|>t tilt iBdian, (i»JMfl». 

In Jii>frnlra — Fonlgrvenou all Iiluda, 1^ 



Told, . 



— (ID-Gl ptrCRil.)— rrinelpatlf in AihL, tDslxdliiB 
t'liina, Ih* gmwr part at India, Ctntral Aifa, 
v:i part of Siberia 

— {lu-flB per cesl.)— Tlw mtlrc populatioB, Tith 
llic ciceplion cf Iho CancBilDiu, ualHnT, 



Tho iliriBion ntconllns to i-reods is full or intcraBliug Oetall. The la 
fooiinffit, iiik«n on llie ronnd nambcrof 1^00,000,000, as the total popolatfaK 
of thocnrth, are: 

Chriiliint 335J)«).aW or ZSTTpw«c«l 

Jam, 6/«l/10(l •■ 038 " 

AsIltlD Bcliglont, WO.Ofm.OOO " 4615 " 

MolinmmwHB,.. IWJIM.flOO " 12S1 " 

rijran', om.finofloo " i5ss « 



TdUI 

Tlie 335,000,000 of CbriMimiB u 

RomDn Calliotl«, 

l-Hilenanii... , 

Grttlt CnlholLw 



...ijon.m 



...335000^1 or l(Np*T«c 



The mniidcTitlona aathorof The Tcrv clabornte paper Trom irhtrli wa 
miule thcec extract!. Is of opinion, iIibi allboiieh much tinceruiltiir otnctKB 
to Ibu poaltlTo numbers piven under the rarions hcuils.yel k> manilbU hai4 
been Ills sourrca of rompnrlRont', tbnl the general rcsullj, in propottiMUOf 
populmlion, race, or creed, may be adopted as corrocl. 



S AKD BLOOD-CnVSTAL,*. 

itnieetinaof tlicPhilnilDlptalaAcnilcniy, Dr. Mitrtiell made M 




tolnalinc between tlie blow! of mnn und ibat of Ft 
eifen when tliu I)IihhI was conipnriitiTeljr IhisU anil lluld. Hi-re, ho tlioughl, ■ 
till.' bloml-cryiTtd mitibi servo [O ilotcrnilno ilic polnl In ijiicaLlan. Utmaltr, 
ill mordor m<«s, ontr Uic diiod blood was to b« obuiliied, Knd liore the pqa- 
sibillly of mnkiiij; use of tbo varlwl forme ol bLooU'TrFSinls lo iletcmiliio Ibe 
Miurcc i>r tiro blood, was a more doubtfal matter. Scvcml qncstioiu present 
t hem Eol veil. 

Can bluod-ervBlals be olitalned fh>m the tiricil blood of mnn and nnimaU? 
Dr. M. hoB ao fnr been unsurressfliL in oliliilnlng the chnracteritttic form ftum 
dried hnman blood. Somo of Iho Gurmnii ob^iervors have been more fortu- 
naic. The failuni to obtuin the hnmnn' blood-er)'Slul is not, or would not tw, 
der isim an to the Inalillty of Ibis modu of research, If the blood of other nnl- 
mals does not present a like dillipnlLy. Oa ibla point, onr intbrmfttton It not 
altogether complcto, becanso the unmtier of animals whose blood has t>ecn 
cxamlnul, is as yet rather titnitcd. The blood of birds, whoihcr In Its wot 
■lute, or dried, has not atfonled crystab under any method as yet empluyod. 
ThU 1* nnrortanato as regaida jadlclol questions, bccaosa It Is often a ques- 
tion whether a blood-stain may not have been derived tYom pig;eon or ehieken 
blood. Dr. M. referred to sueh a eoso as wilhln bLi own experience. Tho 
liluod of fishes in general atfonis cryslols with great readiness, oven after llis 
lilood bos iKien long; dried. The forms are eharocrcrlstie, and arc not lik^j 
to be conlbunded with those of human blood. Tho blood of all replllei ti 
dlBleoll to nystallbte; Dr. U. would lay, after many trials, impossible, were 
it not for the results which othcra hare oliscrved. At all events, no obserter 
bos obtained erystali tty treating the dried blood of reptiles, nor is it likely 
that the blood of Ibis class will over play any part in ajudlclnl in relitigation. 
In recard to birds, fishes and reptiles, it is lo bo observLiI that thororm of tho 
hluod globnle, and lis nuclear condition, may bu decisive us lo its not lieing 
bnmnn, and that tlie pro(lui:tloo of blood crystals from the blood of these 
(losses [> not. Ihcreroro, so important as in tho ease of mammalia, and espo- 
I'ially of (be domestic animals. In sumo uf those, u the cat, the blood 
nflbrds good crysiola when properly treated, either In a fresh siatc, or siill 
better, when decomposlnd. Dr. M. was nnahio to obtain crystals by treating 
file dried blood of the bullock or sticep, but he obtained crystals easily from 
llie dried blood of the opodsnm, and from several of Iho rodentia. It Is prob- 
able that we shall bo able at somo fuluro lime to obtain crystals from tho 
dried blood of nny animal. 

Dr. U. especially insisted on the ffrcalor ease with which putrescent blood 
yli'Idcd crystals. Ho lhon|;h[ that exposure to littllt and the deeomposlllcm 
of tlio blood, previous to Its tieinit dried, were tho most rHvaral>lo conditions. 
Tho disappeurancfl at tho Abrinons mass under these cirrumstanecs, plneod 
tho process of erystallttaiion in the best circumstances by setting tne the 
moss uf blood globules. Dr. M. was accustomed to obtain crystals frmtk 
dried blood by iDOistoninK tlio dried clot and occasionally supplying water 
until putrefaction began, when tho lilood was tientod as thousb it was fl^h. 
Tlio blood Ibus moistened was examined for crystals by tho u^ual method 
from day to day. but the t>cst results were commonly observed at the period 
of deconipoiillion. 

Di'. MiteheH't remarks cnvc rise to an animated diseussion of tho medico- 
Ic^ral VXD III Inn lion of liluu-l-slnlnB. 

Dr. IVixNlward was of opinion, that ll genernliy is impossllilu lu staUs Owi 
inaWBiB*] ftp m which the \iU>od o( » A:AeiX \jWiQ&^ M^^a>q 
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■ nny mode of mlcrOBcopic Inspc^'ion. Dr. Scbtniilt haci ponftneta} islilM 

' iho relative aizi: of the " ilricci blood i^obulc In man anil many niiluio'*-" 

r. WoDil'irHnl tbon^cht too inurli bittob bod iK'en loM ai>on thc» muiuanv 

enrn, and ranccircd Ilial a qucjilon wliii-b Ii wo:) tety iIUOctuIi to awwrr 

rctcunl H) fl^li blood, mnsi hePome almost nnanswcralilo with <lriedbli)o-l. 

He had btrnwir been ciBmlnad in a ore where rbo»c connrncd criilenilf 

eupcNcil Ibnl lli« mtero9<-opo would cnatilc him to any of the ipectmen of 

driod blood, ibia b the blooil nrman. or of ihls or tbnl mammal. He had 

fonnd hlmnclf annble lo ilcddc, nnil hnd (talod aa tils flxed opinion, thut no 

•xnmliiation by the mlmmcupe of the blood •E'ol'ulea. rre«h or drlnd and rc- 

moistened, would enabiB nny one lo'sstcor at to the »oorco oT (he pjMwhncn. 

He niendnned tlilfl, because In Pbiladnlplila and elscwticre other opinions ar« 

held and taught by many molk-nl men. 

Dr. Lcidy siBIcd hla opinion to lie iho mme at that held by nr. WaodwtiTd. 
He would fb(!l II to bo vi!ry Bneofo to dccluro poBlilvely to what panh-nhv 
animal ecrtaln corjinielcs bcloni^ed. He alluded hIeo to rata where, when 
Jodiclally examined, be had been obll^ lo comet etronixHu opintoni Mnii- 
lar to tlioie apokcn of by Dr. Woodward. 
Dr. Hammond acrccd entlrtly with iho opinions held by these eentlemen. 
Dr. Hnrt»home Rlntcd that he had come lo Ihc same ronclnslon as to Iha 
trnposalblllly of deriding positively as to the aourco or blood'iiamg, with or 
Wltlloul the UHt of the mlcroBeopo. 

Dr. Hammond declared iliat in only one elBOa oT cawR did he liplleTG that 
tlie Rilenncopa ronid lie of ony G(<rvlrc; It would onablo ihe physieinn to 
pronoonm with conHdenro that ctTiuIn siulna did not conio ttom the bh>od 
of n human bolnf; when the corpuscle* eouuiued lbI^rdll wvre oral or 

Dr. AtlM Slated that he hnd neviT observed any white rorpmde* in Jpwl- 
inent of dried blood. Drs. Loldy and Hammond added the remark, thai, m 
flir OS their rceollcelion served, Ibcy h]i<l not obacrrcd them. 

Dr. Woodward declared ihiit ho hnd »TOn tlicm very dL'tinelly oflcr ilx 
months hnd elapseil, when blood h'ld lieon dried rapidly on a slide. 

This dlfTercncDor opinion waa altrlbatcl by Dr. aiornsionotiiBingobUqw 
UjEbts, by which Ihcde bodica are much mora readily distlnj^tilahod. 

EACE8 OF KOBTIIERN AFRICA (MES VHTH TAILS). 

At a tc««nt mcctlnc of Ihe Boalon Society of Nalursl History, Dr. Bod- 
Ichon. a Fimicb nnrnrallnt. residin); In Al^rln, euro an nctsxinl of lbs vari* 
oas rui-ea of men orcupylntc Ali^'erlii, from porMinai oliservaiiona. 

There ore two while racM: one, llvinc In the moan tains, the HnnrirsnlaiK, . 
Nainldtans. or Ocrliera; and the Aslatira. or Arabs. I. Alio colled Kabyles, 
ll*ing In ihe mountalna, — small In slalure, warilke. demwrBlle. dwrelUni: In 
TlllNKes resembling the Swlsa, planlltiK ircos, enjuylns plentiful harvMii, 
finlta, etc.; very independent and noble In their senllmems. Thoy ban no 
I, often seltlins Ihcb- dlsptnoa by an appeal to the flrat pervon who 
; thon^'h polymmous, they prelbr n eioEle win;; ihev are Una 
I totdters, and are not nfVuld of Kuropean tro«p». He contlrtcm Rm-svh an 
Indigenous race, and the aame us the brown Inhalrilnnts of Snuihem Europe, i 
[ 9. The Arabs, a tall, brown tnee, excellent horsemen, nomndic. p 
o fwnniinPnt vIIIrirs; tliey ore 11 

• In war; thej !!»■»• 1 m»«»^ 






ej nro polyunn""!'. ^- A mixed rncc of Tilths nnd 
women of Ihu aifftrcnt ratoB of ihe tountry, wlilch hns bi-Kiin to Jl«ii|)j>ciir 
Eiiiiv tlio domlnEon of the Frenrh. 4. to (ho Interior of Africa Then la a 
ra«> like Iho Gennanic, with licht hnir and blno oycs, wliith ho bellcvM to 
ti(i dpAccnilnnU oflbf' ancient GuuIh or CartbogiRlanaj tlicy am polygainoui, 
nnil jHCMTit tlie carionj phenomenon that tbc women are ^oTerelsn in the 
Aiinilr anil in lbs aliKo, ilicm);!) Iba dau];bter of ibc qncen oinnot Inherit tlie 
ihronc; Ihey tnakD long plIgrimB^Bs on very awlR ramoli for iho purpou 
of cnirylnB ofT nrero ilnycs — Ihoy nro rnllBil Tnariks. 3. A mixed whlto 
.i<i>] Mark rare. lUo Fallatoh, cmbndnt; muity mlllioiiB; a poworTul people, 
nf Tcry tadnl disposition. G. liegroct, Trom Coneo, Timbuciou, etc.; the 
iH'st arc frum tlio iici/hliorliood of Labe Tend; lliey ore [dolatcre, mahlnK 
^niTlficcs II) tbtfir |;udg of >hi^i>, cocks, and other Bnlmals, niiil drawlDg 
fnim them Tiirions nnsnrlci. They are ialOcct to a kind of periodic inuin- 
Ity, like !omG of Ihc Nciv Orlcann tiqn^jcii, in vliich tliey call on tlie spirits 
of tlieir nnccnom, nnd often Tall InsciiBlble. Tba eharaciera of Ilicse dlR^ 
cnt races are not perfectly distinct; especially of eome ofthoae communities 
ivblch irulher abont a well or ooala in the desert, a (bw bundrods li^telhor, 
« iili^b ihcy often irnll omnnd, and form into small Tfllai^f;. Tlie Kabyles 
have wcll-chDp«d bciidii; the Arabs biire iovr, rclreittln); forehcadl. la 
oiifwer to llic qociitlon wbelber there oxlsta in Africa any rare of hamun 
lii'ln^ with tails. Dr. D. replied Ihiil In Ibo ncl;;hborliood of Ibe Uonnlalns 
of the Moon, Ibcrc la suld to he a lar^e tribe of fttrocioiu cAnnltNtla, liavlng 
nil donated coccyx, ]iroJccIint: like a tuil, t>oni three to ten liki-hes; wbtnt 
keen by olbcr trllies, tliey are killed as If they were wild IteaEts. Ho had 
never seen any specitnenR, thoti^h It it generally believed time inch a race 



SrOXTAKEOUS riEKERATION. 



Ill"' 

^^"Slr. George Henry Lowes, hi mi artirle comrihiitcd to "Oncei ITo*," Ihni 
'"iitnns op llic leeenl invedt[|;ations and present atuto of our kauwledj^e on Ihe 
sulijcci of " spontiincoQs ceneration." 

It was BE easy for the ancients to conceive that animals could be produced 
from pnlrcfylnjj mailers, as It is dlfllcult for the Instructed physlologlsl of 
our day to conceive any generation whatever except thai by direct parcnt- 
a'.-e. Artsiotle fonnd no difHculty In believing that worms and insects wet« 
f:enenllcd hy dead bodies, and that mice could become Imprcgnutcd by llck- 
InK snir. Tlic surccasat^of Aristotle were oven less skeptical than lie. They 
wer« constantly observing animals and plants saddenly sprlngln); Into Gxlse- 
enco whera no animals or plants bad licen before. Every dead do^. or do- 
ravins '"^i was qnlcltly beset with nurocrons forms of life; how conid Itlw 
iloubicd that the puircfncilon, which was nhnen'cd as an Invai^hlo nceotn- 
p.itiimcnt. wo* the ncccsscry cbubc of these sudden appearances of lift? 

Tu Iho mind [m[>crfectly acquainted wlih Iho results of modem science, 
spontaneous ecncrallon is as easy of belief as It was to Aristotle. Do »« 
not consunlly ace vcKcinblo mould covering our cbecae, our jam. oar Inlt. 
our l)read? Do we not. even in air.iicbt veBsela, see plants and microacople 
nnlmots develop where no plants and nnimnis could )>e seen before, and 
where, as wo ililnh, it wax iinposjiiblc that Ibelr sinvTs ahniild have pene- 
trated 7 Anil when we hear that Ur. Crosse proiluccd an insect by means of 
electricity, startled as we may be, do we really Uttd o.ny Imwev 



802 



ANNUAL Oy BOlKNTinC MSCOVEBr. 



mio ftom, if not Bpontnneously generated in tlic bodr? T1m«i 

iro round in ilic lilooil, In tbu llvot, In tbo bruin. In iltu c]*c, nay, 

.0 in Iho excessively ralnnlo ojm Itself. " How yul Itiey iIictb? " l« onr nat 

il question. Thl« qneation, whkh i» so cosily ui6warcU du the 

It ^p^erniion can toko pluce apontntiroiuiy, prcacntu ibc taoit 

' enltieg to gt.'lcnc«, bemuse tlie mu&sive wclglit of Gdetitifle evIilDnco bu bctn 

ymr after yuoT occumulntlng ai^nai euch aaappo^tion: nntil tbeai«jor)ly 

of phyBiulot^sM bavo come to regard it as an axiom, tbal no gunerntiua 

whatever cnn occur cxeept by direct parentuj^ This axiom, wbich a Miul] 

^ jntntnity bos always rejected, hiu quile rcrontly met with a fonaldaUe 

tqnectioner In M. Poucbi^t, the well-known phyalologiit of Boaenj and hii 

unperimcnts and argumcnis bavln^ agitated ilic Academy of Sdeticu, out 

rnadcn tnay bo Inleroeted if a review of the whole sulyecl be laid befott 

Tbe fint pinson who asaalled the notion of sponlnncong generation wu 

Hedl, the Italian nntiiralisl, In his treatise " Expci-lmonia rirrn Genctatiottcm 

Incectorum," in wiilch he reviewed the facts, and proved that tbe womu 

and Insects whirli appear in decayinj; gDlnloneos, are really dcvoloptxl trma 

B deposited in ibosc suliatnncei by tbo parenti. So masterly wai tlw 

nt nu one since llien has had tbe courn;^ to maintain (be pnduo- 

I tlon of worms nnd Insects EpontjuoQusly. It has Iwen held ai pnqxniMnwl 

■ lo suppose that patrefaclion oonld generate an iruicci as that It coalil jtuner- 
iso— which Cardan believed. Driven IVom the insect world, iha 

jhypolheall has sought rcfUgB ia the world of animalcules and ponuilea; and 
libera the bypotliesls Is not so ea«ily dcrouled. Wboover turns over the paeea 
Witt IccDwenhoek. tbe flnl who extensively applied himself to mlcRMmpIc 
I'Cbservaiiona, will see ifisl tbo Duichmun steadily set bis faro ai^iiui sptin- 
s generation, becanse the microscope showed blm thai many ovea of 
LlbC'U mluote animals had their eg(;s, and wei« generated like Iho luips' anl- 

■ jnals. Since that time, tbouaands of observers huve brooKbt (heir eonutba- 
10 scnoiBl slock, and each extension of our knowledge faai had 

le tftixt of narrowing the ground on whlcb ibe " sponiancoti) " bypochads 
luid possibly find fooling; the qiodea of generation of plants imd anbnali 
e becoming more and more clearly traced; and Ibo nocessily In Mch MM 
r4)t n parent stock Is becoming more and more al»o1atc. It is tme tbu tb«e 
-eorgitnlcbcingsofwbicli.nsyel, we can only say-that there is the strone- 
It presumption against thch: bcln); cxcepiioiis to tbe oilierwise univenal 
tnle of generation. We do not know, for example, bow ibo Aourla arises; 
no one has ever seen Its eggs ; no one has ever seen Its reproduction — ual, 
vrhal li laatv, It U perfectly easy to muho ibem In any quandlics. [ bar* 
done BO repeatedly. Neverlbclcsg, ihcy can only be " made " under the con- 
ditions which would Ik Indispensable for (heir birth and development Ifthef 
were really genoralcd fnm HKgf, and tlml tbcy are so generated Is a pre- 
sumption wbfcb has evciT nntumcni In its favor, except ibc dlroci evldeoee 
of Iheegfts themselves. ThequesQon.lbcn. comes lo this: It It more proba- 
ble that a biw of gencrailun which Is fonnd to roach over the whole oripi^ 
world should bave an exception, or that our iVMsarchos bni-o not ya^bMS 
able to detect Ibo cvldcnro whlcb woulil bring this seeming cncc|ii1ob alM 
under tbe law? One after the oihor, cnacs which seemed excepttons, bars 
turned out to be none nl ull; one after llio other, Ibe vBrioos obwarl- 
Ika bare been cloarcil away, ehowlni^ one law to lie gcuorni; and It ts Ittue- 
Aw tbe dictate of pbitowpbic catttisut-nUi^ voegwa 'teMi,<bVmi||p^ 
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fcmllln In posiiivc I^-normicp of iIip neianl procuss, v/a must nssiimc ibut In 
la COBB abo ihe p-nvml lu<r (irevulls. 
Poiltlve evldcnoj wuulU of ronriH leltle Ihe diapute; bnt every one who 
a nude an; cxpvrimeiiu, or lius aiteiitivoly rollonri^ tho cxperimciio o( 
hen, wQI niJinlt ihul 11 li cxmuivcJy illHluult ro ilaviw any exparimcnE 
xAkh MibII Iwronduslve, — tliD taeu ellclieil admit orsucli different Inior- 
inctMlDne, the >n-iiiioa by whlcli error may cntur are no tmni(>rous. I will 
no! nam[c licro iho experiments of Fniy, Gniiiiiuimjn, Uurdncli, Bner, and 
Others, alnec iliey ennnuc vritliitDnd ncrious discuiiiion: nor wilJ I addarc mj 
_ Qirn, Tot Iho came rtiuon. Uot tIiohii rcrcotly made by U. Poui-Iiet have a 
n) fmpcMtng I'hnrncter, nni] demand ihu strictest examination. 
^TiMnadcrwlllotiscrve that Ihe cBTillnHl i<olnt in the Investiuatlon la to 
a or/anlc gorma rould by any possilillicy bo pnwent In the 
d which b TO produce the animalcules. On the hypoihcrilii that the ant- 
Htlcnlo, like other BnlmalB and planit, are produced from irennfl or eggi, 
e gcrmB must be excessively minute, and easily ovvrloolted. If Ibey 
Is In the ffmcr and the nlr, awulilnfi: the proper condlliona Tor their 
ovelopincnt. Suppatin;; them to be lloalini; about fn the air, under the 
m of dnit-like pnrticlec, Ibey wouiil fall Into, or enter, any vessel rontain- 
iag oismic matter in n state of dvcompoElCion, and there ilcvciupi as the 
depcslied essB of the Insect developed In the riecayins lioriy of the dog. 
Kotr, ftlnemnch as the prcscneo of ntmosphoric ntr Is one of tlic Indispciiaa- 
• CATidillons of vitality, and without it the animalcules could not develop 
K' nd live, Ibo Initial dlfflcnlty Is hoir to Mscure the prvsencc of this ntr, and 
Kbosnre Ihnt the air lUolrrlocs not brln^ wtlh It Ihe ^ms of Ihe animal- 
D Ihe llqurd. Srhaltxe of Berlin derixcd an experiment 
itilcb wns thou^'hc to have llnntly settlNl this point, and to hove reRitecI iho 
^tlicsls of spontaneous feneration. An account of this experiment, to 
IB ftnind In iho Edin. A'pip Fkil. Jour., for October 18T7, Fhuws iliut nn Infti- 
" m of otKimlc substances, sujiplled with atmospheric nlr, hut not with ati air 
|nlali>ln<r living jienns, was snffcrcd to remain thus IVom Ihe end of Hitf 
'' 'a bA)^nln|i of An;^git; bnt. ilnrinj; the whole of Hint lime.no plant 
1^ Bulmnl was developed in the Infaalon. The appnmlua wns now icmoved 
n the flask, atmospheric air was ollowod to enter freely — withont (IrM 
Dslng Ihroush acid or potassa solution — and in three days the infuslciii 
IS «tTftrtnlni? Willi antmnlculcs. 

Thin nmlly looked like a eoncinslvc cxpeiimcni. No sooner weie meomirta 

token whirh would destroy the itcrmB, supposed to tic suspended In the ot- 

moiplicre, than the Infusion was kept free froia anlmnlciile*; no sooner was 

Ir allowed to enter the flask In the ordinary manner, ihnn nnitnalcnlc* 

mdnl. The proof did not. however, seem to nic quite rigorous. It was 

IMRS clear thai the nlr. In lu pnssa^ ihronKh salphnric arid, would 

ter some niteratlon, perhaps electrical, aflbctini; iu vital proponlesi 

» doubt secmol confirmed by the experiments of M. Morren. eoto- 

Ikuntcnlfd (o Itie French Aeodemy. May 23, 1951; from wblcli It appeal^ 

il air, havin;; passed thonith snlpburic acid, was Incompetent to sustain 

b, «lnM the nnlmnlcules subject to It died In a few days. Hut M. roucbct 

■ experiments which, If cdrrnl, nm i,i\W n-a-.ieT tliM dnnlit, nnd 

. Horren's eonHnnnlion, but [i. ■ ...mui i,t 

Hedecinre'i ihiil In fii"' ■■ f ■'■ 

a In rciienllnR It ■ 
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iorfranlc gttm Uat beea prevlondv dntroycd, and la which ihe nlr has on)r 
ftcMM altar passing lliroa(;1i ronrcnirBietl sntpburlc oclil, or Uirongh a lal>,r- 
rlnib of porcctain fragments at rcU-bi^al. May, U. Poucbct ctxss rbrtber. 
Pi.'cline liw dItflpuliT or SBlUrylng his opponcnu ihat ihe n 
rcaUy conEained no RcrmE, he dotcnniacd on (ulwtilating antfldaJ nlr. Tliii 
he dill In tonjunctlon with n chemist, M. Hongeau. Artiltcial air, u Iba 
render knows, if Klmply a inixmrc of ivrvnly-one ports or oxygen pu wlih 
WTcnty-nine parts of niiroKcn pis. Tills air vas inlrodncvd Inio a tatk 
eonlilinInK on laAiKiaD of hay, the hny having previonsLy been tolyoited tat 
Ivrcniy mlnnli^ to a livul of one linnilrcd degrees Centigrade (two tiwulivil 
and twelve degrocB Fahrenheit), a toraporBturc whLcL would dranttyctBiT 
'ffcim. He Ihus guarded against tlio prcaenm or any genns, or anlinalnilei^ 
In ibe InAision, or In the nlr. The whole was tlien liormetiivlly iMlal, (0 ' 
that no other air could gain Dccau. In iplio of these precauilonf, ciyptt 
fanilc plants and anlmnlcalcs appeared In the inflision. 11. nlU(^tlel n 
pealed Ihe c>cpotimeat with pure oxygen got. Instead of air; and witli fimt- 
lar results. 

In prescDce of surh ElatGinonK (u Ihcio. only two ronraci were opni 10 
the untojionlsts of epotiiuncous geni-ration. Th«y could deny or diapmrs' 
the facts; or Ibcy could ar^e that tlie prccantfone taken were not *BOh^ 
denlly rl^rona to exclude the presence of germs. I hare already >ajd benr* 
diOlculi It 1« for the modem pbyBloloi;lac to admit tponuncou* goncratbiiv. 
and the render will (hercftore be prepared to bear thai M. I'oucliei has rmiseill 
Immoiwo opposition; but the opponents hare not dlspatud liU focn; DOS' 
■nd all, they accept the statements as ho makes them, and. by criiicina nod 
countCT-ttnlement. endeavor lo lihow iliat spontaneoas generation I* Jiul m 
tmpoasjblo us ever. Tlieso ciiiiciEma, and M. rouehui's ruplics, taaj hen 
lie Kronpcd In order, and with ail possible bretliy. 

Milnc-Fdwanls objected to the conclusions of M. Fonehet, saying: TttO* 
is no proof that iho hny itself hnd been sul^cctod to tlic lampcratore a 
one hundred degrees Cent, (or the lioillng-point of water), it bvlni: T«] 
probable that although Ihe furnace wus at that bent, the bay, which wo* h 
n gbiss vessel and surrounded with oir at rest, was not at anything like ilui 
tomiwratnre. 

To Ih1> U. pouchet replied, that be and M. IIongcDn asecrlainol tluuib 
hay was at the icmpcraiuro of one hundred dcgroes, bofura ihey pnmwlrt 
lu tbvlr BKpetlmants. 

MlliiD-Edwonls Is ready to grant ihai the icmpemturo nay bays Im 
reached, but argues that even thni would not buOIco (or the dcstnicltoa of 
all' Ihe germs, if they were perfectly dry- He refers to tlic oliscrvallotM ol 
M. Doyfere, wliU'h prove thai the Tai-dlsnula (" walcr-beara," mierawoplc 
anliDais common in stagnant water), wben llioroushty desiccated, pre «t>W 
ibdr power of rovlvlne cren uDer having been sobjocted (o a (cmpcnunH 
of one hundred and forty degree* Ccnilgnide (ihivo hundred and ctxMH 
itgnea Fahrenheit). If, iliurcrore, animals of so complex n smicuira li 
thoM wntor«pidcrs can resist the action of so high a icm pern tun;, then Ij 
00 reason fbr supposing ihac ibe gurms of llie Khnjilcr aniniuliulcs mnifd bl 
dwtroycd by it. Sot content wllh this argument, whieh Is su(tlctonttf ft 
— M.lnc-rdn-nrds narrates nil 'experiment of hiB ovm. which Is rerjraint 
method and results, <o one I hiivc piirlbrmed. I'nhupplly, ft bn 
lliu value of wlileli i» either dcitroyed by the ar-.:umolil Jwolf 
f" tin it 'I'.'iirgji t lli*; "th""";^* IvUMavWxttQVlNK&i^'* " 
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iBpInred, one of llipm hcnncfirtiUys«ilpc!,iho other 
[Hti TO IDC air. t be; ore Uicn placed in a bnth ur IwUiii^ woicr, and kept 
till ibcir iranpcmtarc hru rciicbcd lliat point. AUar this, Ibcy nro Ivft 
lliturlicil tbr n few iluyt. In llic tiilio which was exposed lo ibc air, tliDra 
nniiaalcDlos : in ihe tube whicb wat Excluded from tlio air, bcrora tlio 
of heat bod dcftrDjod oil Ihegcrmt, nol im aninmlcals could trawen. 
Si not Ibla Mtmcdiln^ ilka a proof? " Why, no, sir," as Johnson wooid 
MUdi At least, uot if tiie iir^ment pravionsly argcd i« wonb an;- 
ig- BccBBW QTCry one will bcd [hat if It Iw tmc, as MItnc-Edwurds mnin- 
of boiling wnler is not by any means hi^h enoash 
deaiioyiha organic ircnns of uilmnleulo, then li could not bavc destroyed 
iriDS in tbc cIofwiI tube, and anlmnlcnlcs uui>ht to liavo made tbcirnp- 
e there. If I couid lay any particular Btrcss on my own oxpcriinontt 
I do not), ihcy would lend to the conclusion (bat ths orKanic BDnoi 
not nwlst tho action of boillii^ wnlur; for I found thai a pic«: of flih, 
Iviikd into three, and placed In boiling water in throe different tubes, ono 
and exeluilcd from tho li!;lit, tlio second closed but exposed to iha 
. it, and Iha third open and cx]iusc<l to the li^lit, gnvo tno no aQitnnlcuIca 
all: had there been any germs In the water or meat, these must have l>c«n 
lycd. Bat all such obacrvationa go for nothing la the presence of H. 
' FH that he bud found animalcules in the infusion, after sub- 
lititc the orRnnic tnnttoni to a K<ni pomiurc of two hundred and fifty dc- 
Snes Centigrade (fivij hondred and torty-six dcRrcea Fabrcnbcil). and this, 
KM) with anlfldol water. Unless tlic jicrms arc supposed lo l>o incolnbustl- 
talo, 11 b tllfflralt, ho says, to mnlntalii, alter this, that the anlmalculun wen 
developed frotn ^crms. 
UQiH-Eilwurds l>cins thus disposed of by HI. Ponchct, let us see bow M. 
Iigci will come off. Ho says ibut, having examined tho dust rctnoln- 
Ihe filter after some obn>rratlons on raia<wutor, ho fbotid that tho 
lie clenKnts presented a confused nssembhipa of particles: and thia 
illnaod to be the cose for a few minutes after their immersion in water. 
'%n a few boors ortcrwnnls, be detected u great numl>cr of Ti>;nIablo iporua. 
Infusoria, anil those minute, spherical, and ovoid bodies, familiar to inicro- 
•eoplsts, which inevitably susrgcst the idea of eggs of extremely small di- 
amnion). He also dectarc« that he has frequcnlly seen monads tvviTO and 
novo about after n few boltn of Immersion. Tho conclusion drawn Is, that 
air Iransports myriads of dust'llkc panlelos, which have only lo Ml lato 
water to appear In their true form of animalcules. 
The reply of U. Poui'hct is crusblns. If tho air is filled with anlmnktileB 
~ Ibotr <SKS, they will ofeoumefail Into any vessel of water, and as water 
tUeii natural element, will Uicro exhibit their Tilality. But If half a do»Mi 
:1s of distilled water, perfectly free from animalcules, bo left osposvd lo 
air, beside ono vessel of distilled water containing organie sulMionecs In 
the hulf dozen will be fVco fVom animalcules and cgs*. but the one 
"will abound witb them. Now, it Is perfectly intelligible that. Inasmuch as 
Mganle raolicr is salit to foim tho Indispensable condition for the develop- 
ment of the rKet, It ii only in the vessel eontaiohis sucb matter that the 
eggs will develop ; but why ore they not also visible as t^s^ In the other 
. Teescli? why arc not the onimnlciiles ibemselveM visible there, as they were 
Lli Ilio water cxamlneil by M. Qnnttefa(!c*7 If both «bk8 atMl anlmolcalcs 
!■« blown alKiut like dust In the air. It is an immense stretch of endullty to 
e Ihoy will bo bkiWD Into the vessel coutolnins orgonle tnoiwr; but tllB 
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.^ponmta of spontaneous conpmtlon iro furtbur eren tliHii this, fbr ih 
ihcM dusc-liko nnlinAlcalos will ]>e btowo lato a rlwd) vesKcl, ir i 
<Mn orKunlc malter, but nol lulo •eToml open rcasclj, if they onlf rt 
4blille(l walcr. 

- W. Quaticrogei Is on belter groaml when ha reJMtB the ctUIctipc, lonu rap- 
fotod to be no weighty, of panullltr anliDule. ito nfCn to tbo modi-m lnT«- 
tllCntlons which bnvu not only mndo Ihe p-nctiuion of those panuitc* inUlli- 
(Ible, hut In man; ciue» bnvc dcTnonslralod it. M. Poucbcl's leplj u fcctilo. 
and aDwoithy orn phyilulo^tof hl> cmliivnra. lie doubts thairaih of tbn 
^ulti obtained in (lennuny, Italy, and Deli^uiD : " tbo monopoly of which," 
to add*, " has, by a «tisn|^ aDomaly, belonged to foreiKnct*." ~ 
Tnnco has not tbc honor of this fplendid discoTct?, the Ftvnctinmn bcgt to 
4oDbt Its value I Kvery phyEJoIoidM, howcrer, — not French. — will bermdy 
to admit thu whoress the pKruitlc animals rarmorly rumlaliuil tba idvocatM 
of SpontaneoDs Geaerallon with their most itriking Ellaslratluns, tbo hi 
Ugutlona or Ton Siebold, Tnn Bencdcn, Kilchenmeislcr, Pbilippi. and Mhet«, 
hsTe anliruly chanj^d tiie whole ntpcct of ibe question, and i^i-en Iho oppo- 
nents of SponiancODB GcmantioD new grounds for bellerhi}; that in lima oil 
ob«eurllics will Iw cleared nwuy, nil eontmdictlona cxplninol. 

In foiK-luKloii. I mnsi Eoy, tliul as Ur as rcpirds the punk'Dtar discnsslaa, 
U. Pouehet sccma la me to have tlie best of it. Thdr olijectiona to Itla 
exiwrlinculs ore all set aside. If tliefaclsare as he state* them, — niul bU 
■nloKonlels at preeciit do not ditpuu the focu, — their criticisms ^o fiir mj 
little. They hUTO not shown it prabulilB thu any genns rould haira b 
prosent, nodcr the conditions staled by him. An we. then, to acrepi Spoa- 
tancous Gcncmllon oi proven? By no means. It is very far from praveN. 
The massive preponderance of fan nnd argument a^liist «ucb an b.rpalbtall 
(brccs Ds lo paoso long before we accept ll. Whui M. Pouchel has ili 
M dcKtroy many of Ihe argnmentB o^nsi Spontaneous Ccncraiion, and W 
bare dorbcd expcrimenls which may finally lead lo a concliulon. It bi ~ 
on the cards that some source uf error, as}'*! overluotted, Tltiatca hlsat|l 
ments; hnt nntll that error has been detected, he must be con«deicdWb 
on his side the evidence of experiment, whereas urc hare on our aU* 
tnaulve evidence of cxiunKive Indneilons. His cx|icrlmcni may bo cMn 
tire, and an exception lo the general luw will thereby In eatalillstwi). ', 
It may also, on furthur IncesHgalloii. lum out lolw illusory; some llttit «i 
'■(gbt may be doiected, wlili-h will tub the oxperli'icni of all In fuira. 

Perhaps yon will nsk why this suypidon should be entertainodT Vlgr 
OBKht wo not lo accept M. Pouchci's siateincni with contld«nc«, altboneh It 

contradict oar Inductions? Tho reoeon can only I 
Vd|cht of these inductions nuiurnlly prolbposos the mind to bclievo i4im Ii 
' ~ proliable the experiment which contradlen them sliould be miumi- 
ealved, than that ihoy shoulil be contnidlrted. Two yeora nso, t bc>«nN 
acqnaimcd witli an ol>servBt[on mode by Cicnkowskl, Ihe liotBufn, whicfe 
seemodflnullyioscnlo thlsiiiicRlonorS|iontaneo[isO«neTnlion, loploe ' 
fsct beyond doubl, l>ccaune It caught nature In the act, so to ffx^ah, of «| 
lanconnly (tcnoratlnBT. Clenkowski'sstntcmentisasfbllowt: Ifni 
pot a In ho allowed to derompose in a Utile water. It will bo ftmnd, a 
days, thai ihc stan*h itmlns have a pernliar torder. bearing a 

nee 10 n cell ■membrane. Tills shortly turns out to he a real tt 
w, nnil Is (nudoally raised above the starcb-BTnIn, which pratn tt 
(te JNMitioD of a c«lb«tu:lcMa> 'CVuia,o<ii aj a vrouij aank,< 



' ^tmfannnl mdrr thr nhrrtrt'i iT/r. Inside this cell, little (rrnnnlur miUtPfiB as 
doTflopcil, which Iic;^n to Kmlnict. Flnitlly, mliinlo ecl-likc anininlcnlra are 
denloped ihcic, vhich bore ibclr wb^ throuuli the roll-wall inio (he water. 
Funks, in lili report of ihU alisorratioti, wlilth, he says, ha hu Tcrlfl«d, 
uki, bow it It poisililB to (lon.T Spontaneous Generation here? Before our 
eye* a fcnin oritnrch becomes a cell, lu that call am developed llvlni; (ormi, 
which tMm Ihcir way out. 

ThercailorwlllitnOKliiC the acnsttlion which »iich nu ohsennllrj;! cienlct. 
H« will ngne wWli Funko, us 1 tliU, that if tlio fiict were a* Im tuit&i It, all 
duirasijon wai at an enJ. lliit icaa the fact as ii(aic<l? I tried In vain lit 
verify it. Not loss than twenty wparato potntoca were employetl, ulwnyi in 
coqjunctlon with ordinniy starch, as a point of eompnriMjn; but allhouKh 
the aniutalcules were abuntlant enoogh. I never eould ralisiy myself of the 
first anil nll-lmponaut (icp, namely, tbe rannatlan of a cell-wall roand the 
atiirch-crain. This wan the tnore distressing, beuiuae it ia at all times nn- 
plcDHint to tie unable to verify an obsorration. eapeotatly one madu by k 
carefal and cmnpctent observer, and deecrllwd in proclae lcrtn«. 

I coold not r^cct what Cicnkowekl hud positively afflrmcil, nnil Funka 
pttsittrcly confltmni, end was wllllni;; to tuppoao that there was soma uocea- 
lary condition in ttie observation which I hod not roUtllcd. On the other 
hand, I eould not icjoct a doctrine on the HErenitthora fact about whieh any 
doutii was permissible. In this state <i( Euspenac, I had the satlsfiicllon of 
ig l^m ProTusor Natii!;eU, the celebrated mieroscoplst, that he too had 
n baffled at Grat in the attempt to verify this observation ; but thai, after 
a hundred trials, ho bod lucctcded. Ue positively conQrmed all Itie 
* Cicnkovibl hod made. Bat, from that moment, my snspenn 
_ ihbed. IT the phenomenon was of such run occnnonee, then wera r«»- 
•ona for snspecting some other expinnatlon than that of Sponlancoiu Ucn- 
•rntlon. What the sonrro of the error was, mlRht not be easily divined ; bat 
h wemed very probable thai error hod erepc In sotnewhcro. 
In a late nnmlter of the Aniialfa da Sdeaca A'dfutvOis (x. UO), there Is a 
art up the whole mysteiy. Cienknwski has himself dlscov- 
o of liis own error. The meinbraiio which seemed to form 
■elf round the slan.'h-<^iun bos hod quite another orittin. Ltu has ubserved 
■ little monads swimming about, and has noticed one of Ihcm itdim la a 
rain, tpitad iU tbuiic bodn round il, ondfiiiaBif iaitlo]i il, at Ihe AvuAa 
I Huff teand ill food. This explains how the eiarch-uraln comes to be 
a c^; and aa this process was never sutpociul, aiul the sturcll-|[nUB 
' a cetl-wutl, the Idea of natural fonnalion was inuvlnible, Uhi 
wall soamod to |;row larger and larger. 
B baa even this, tliu most striking ease in Ihvor of SpontaneotiB Qenetft- 
■i«verBddnced,boenBDally cleared up; and the reader will probably t^Tcs 
to which the whole of the focuadvuicod In this paper lend, 
r, thai the Law of Guneratiun is universal ; the exceptions tvhich have 
n Jillliurlo ur^d, have, one by one. been found to lie uo ciceptlona ; and 
the presumption Is, that even M. t'oiichet's eases will bo likewise e\phllned. 
Il hi qulle ponible tliul the generation uf animalcules may take plow ipon- 
tunuonsly ; but, although possible. It la not probable, and certainly it iiut 
proven. 

tn addition to the above commnnlcalion by Mr. Lewes, the fdUowIng 
iraurk* by M. IIujiu, bcPoiv the Freueh Academy, on the «u1t)<Kt of U, 
Foud»l's views, an given iu SiSunon't JBttmal, Ku, Si. 
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For tliTny yean ho lind had the question under 
experimented on tlio 8n1t}ui.-l. In thc?a experimcnu be hud wsurud Iiltnadf 
lhi>t nTiainhal mutiDr heated to I'iO' or 130° C, with water artilidatif idmI* 
by meniH of hydiOKcn and oxide of copper, and with artlBcial tdi- in ela*u4 
tnliOF, the slniM of vrhlcJi hod been nicoatly heuted to & red-heat, produced 
neither rageution nor Bnimulculus. Ou opening these tnbcs, nod &ilowlnit 
erditiHry air to enter, tbere waa loon an appcarani-o of Tcgelaliou and muI- 
Binlriilciii. Tlie«> rMiilis bad lurprlaed him, at he wiu diiposcd to tliink iBui 
iiia mnn» of ihcse [ilanis unil aiilrunltulea loiKbt be disLriliuted la lite oi^aa- 
licd ninller a« well as in the air itsell', and that c^enaln of tliuse gcxmt raleht 
well 1)0 of a naturo to real^l a leiBpumEura of IW C., or even a hlgbcr tets- 
pcrniurc. 

As the Taidl);Tndc»i,* when abnolutelj dry, resist 140° C, and ilie tpomlet 
of Oldima aaraiiUacam 100^ C. in n molil medium, It will not Bumtv, in order 
H) eslobllsb tlio hypothesis of spontaneous generation, that llvinc beinp 
■honlil Bometimea appear In bollinc water. In eonlact with artlflcial dir and 
with the presence of organic matters Ibat had before been heated, eeTw«i*li]r 
tr these mflttcrs were heated when dry. Whim, amonft Itieso Inferior animalc 
and plants, lUB Is suspencled by absolute deaiceatlon to rotnra to anion 
again on a rolum of hnmlillty, the being so mated is In that stnle of lauat 
animation whlrh beloDgs to germs. It Is betiRi a matter of iistonishnMnl 
that on patilu); hvaivd organic nintlen Into connection with oxygen and 
artlfldal water, we do not sumetluies And living bolnos to appear Even 
such an obserratloa as this would not Iherefore sulHco to FiiabKih tiM 
theory of spontnneous generation, or prore Ihat the ucrms of these bclnm 
were not prcvlonsly depocltral in Ibo ot^nir matters employed. But. In 
Act, n-lillst anlmalcnles appear when the ordinary air biu acccu, without 
thbi access, under tbo precnutionB mentioned, they do not appear- 
On the same oceasion, M. Clanilc Boruard also nude tiiu fbUovlng HM»- 

Among a large number of csporlmenta which I bnTCm 
Influence of saTeharine substances in liquids where mic 
Was developed, I wlil cite one, as It hears directly un this subject of spouia- 
neous generation now under dfscnssiou. 

On the 1st of September, iaT7, I put into two glass flasks, each haV » 
litre In capacity, about fifty cubic centimetres of a same dilate wlutlon of 
gelatine In water, to which some IhousandthB of cane-sugar bad been added. 
The liquid was then kept bolllitg In ibo two flasks for a (junrter of an boar, 
Ihe tabular neck of each having been previously drawn out. so that it eonld 
easily bo sealeil. Up to this point there was no diRbrence bctwceu Iho flaskt. 
Kow, wlien the fliisks were «tllt boiling, and filled with sicam. a [li(lft*nn> 
was begim, by allowing ordinary air to enter one, and highly heated air (be 
other. To accomplish this, while cballiclon was going on, the ocek of odb 
of the flasks was connected with one of the extremities of a pcreclalll tub« 
filled with fVagmcniB of porcelain, and brought up to a ml^gal by m 
rUmace; at Iho other extremity, the porcelain tabo was terminated in s 
glass tube of flno bore, so that the air shonld enter gradually, and pass very 
alowly over the red-hot porcelain. Thns situated, the vapor of Iho liqnld In 

Tbe TardlBTsdF inlniBlciilei, are mlnnle, worm-ihape animal*, aboat a fitrlMh 
length, belaiiglug; to Uu: Uotalaria of Elinnbersi and (iHfwIbrfMMk 
In (tructure than the ortinai] IbIvkr^ 
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»lfciil1i[loii rose inlo and fillcrl tlic pnrrclain Inbc, nnd CTcn pnsiicd out nt Iho 
!V<1 or the One tube. The lamp wiu ihon removi-d lu aircH tlio oliullilioa; 
^id b;^ dcfnvcl Iho BtiHini waa ronilenMtl, and llie oul«i Jo air (nlr of Ibu lubo- 
nCDry) ciitcr«l lu tnkc its plBi:i>, pmislnu tliioui;Ii llic rcl-liol porwlain lulie 
febovG dcHcHlml. Alter Ihe liquid liod coulisl, the QiuIl was bcrmeiically 
■Mlcd al Ihe nerk. 

The other flaslc wm allowed to cool without any connection with the 
porcelain mhu. and the aluioBiihi-ric air entered freely. Wlieu the flask was 
Fooleil. it wBB sealed like Iho other. 

The two flasks were tbcn placed on tbo aatnc condltloDB, exposed (o the 

light and to Ibe orillaary temperature. After ten or twelve days, it tlu) tat- 

taee of the flask containing the onllaary sir, Tcgetalion was Ttelble — a 

well chuTBcteriicd mould ; whilst In that whiub bad received the heated air, 

the liquid temuined perfectly limpid, and without anyttainn on Its aurfiue. 

After a month, the mould hod much incrcaned in Ihe furmer, while noUllDg 

bad appeared in the lacier, except that the water had ili^ihtly io»t its clear- 

BMS. After Btx months (March ^l, 1SSS|, the mould remained statlonir; In 

■ho former, while in tlie oihor the liquid continued [be lame, without %nf 

^v-mce of mould. The extremities of the two Sasks were now broken under 

^HrMHnmry. In the cn«o of the one with healed air, loDgiderablo mercury WM 

^Httwn-bcd, but nunc in the other. The air of the two flasks being analyud, 

^^Hte oxyiten wan found in eiibor. The air from ibe flagk with ordinary air 

^Bi^pntalned 13-J8 per cent, of carbonic acid; that of the otlier, In wlilch no 

nuMild had formed, ]2'43 per cent. The liquid of the flask with ottUnary 

air bod a pntrid and very dlBagreeable odor, while Ihe otber bad none- U. 

HODtagnt, on examining these liqalds, ascertained that tlie mould devel- 

t^Md In tbo flaik with ordinary air wm Ihe Pmainium ^aarum, wblch wai 

in full fhictlflcstloD; In the otboc he found no trace of uny voKutahle or 

antnol omanlsm. 

The following note, on this naltJect uf RpontauoonB generation, has alto 

bocn palilUhed by Prof. Dnna, of New tlaien. 

^Hi> 1. Tbeie la ■ well-known principle In the system of nature Ihit dCMrrei 

^^■tobe eonildcrcd in this connection. Tlie principle is (o fully sastalned by 

^^MD iMcarch, both in cbcmlsiry and loulogy, inclndiux the Important exped- 

^^Fikents above tnentlnncd, that it may well carry wllh it great weight, and 

^^"^niot both apprclicnaion and expectation on this subject. It ts this: The 

forces in life and inoriianic nature act In opposite directions, — the forncr 

■(pinird, the latter dwromird. 

The vital force, In Ibe oiitnnic subalanceg it fonuB, ojcoids through vego- 
ilile and animal life Co an exalted hcigbt in the scale of compounds at an 
lOve fYom sniurallon with oxygen; inorganic force dtnatidt 
a the eaiaraicd oxide. The former reaches a paint which from lea 
J eleratlon li one of groat inttabiUly ; the latter tends lownrds one of per- 
Khn ttabOiiu. There Is bence a conntcrpart or cyclical rchition between Ibe 
two great lines of action in nature. 

Ah some readers of clieno remarks may not be ftunUior with cheml«try, • 

fUrtlier word of explanation Is added. 

When an olemciii unites with Its niil allowance of oxygen, as determined 

■ifef III alBnltlca, It h In a scni<o sntarnlGd with it. Since ilic uitroaion of tbo 

IS for oxyoen is llie most univonal, and. In itencnil, the si 

tbe oxIlIch *s a class are the mott stable of compounds; the torks. 
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rtinnRo are In llio flinclnrnpiilnl icten of ihe llnlnc MruMnrp; . 
(pcntlj, tho mnterlnl or till! plantorniiiniBl i'OQiaius only uxy.KPii PtionKli to 
gtrs incmwed fiabilliy to tlip roniblnBilon. Moreover, ihu rotnpuiinib »re- 
InBiabllily, IhroDKli tlik and other wnyi, with tho rlac in ihe grade 
Of organic life, and rcnrh prolubly tbclr fbnlicst extreme in ibto ntptvt 
ta tlio bmln. Here, then, is the summit of the •eric* of compounds wblrh 
under the a^nrv of lifb. The eiable oxide la at the lower end of the 
I, the mnterial of Ihe bmln at the npper. Panslog from the 
illllon toward!! the former, U IbcrctbreoiealilMrcnti and It li the 
ilntnl Jownward courH of inorj-aulc forces; while patslag lovaida tho 

it M Iraly an airent; It Is the voanler-movomeDt of lifb. 

Tlio plant ihroujih lis vital runctlona may take carbonic acid, and Tnm It 

ctaborata tbo orKnnlc prodncle ronathutlng rt|;etitb)« flbn, ttntQ 

Airhole tr«u of cncb material Is tniide, and then produce tlic hl^ber natGilal 

the flower and seed. The animal may ttien m to ihcpbatsand luoiben 

mnkin^ a >till hi(tbi-r class of proilucts, miuculor Hbn and nerve. Alter 

tills Is done, now turn over the material to the action of cbemicsl and 

physical Ibrces, and Iho nork of yean of life is soon polled down (Tom In 

Iwl;{ht, and one part artcr another descend* towards that slate of ruinpan- 

tlTc inactivliy, tho condition of nn oxide. Chomiftry makes orpMik pio- 

(lueis by comtnuDclng -with ihnso of a hijihor ferule than the kind b> b* 

mndu. but not otherwise. Allmmen is a prominent material of (be vgg; 

tmil chemistry has not succeodcil in making dead albnmen.miich leM tivinx- 

Tlio very rclatioa of lire to chcuiiiitry is therefbru evidence that rhemlltlT 

make life; It works in Just t)ie reverse direction. And tn lliia T«dp- 

clnrlon one of the profoundcst laws of natnra la oxhlbllod. It kiaik 

'itac mltul to remnnlxe one aathor for both, and not to imagino that dim sidi 

IB the c>'clo has ganorateil Iho otl^r. 

S. There Is unoiher consideration, which, if it has not the forco of denion- 
•tratlon, inny help the mind to understand Ihe extent of tho tronsitlon fmta 

(a) In ordinary inorgoHif composition, there i« the simple (bmiBl^ of 
fnoiKiinic parllclis, anil, on consolidation, their B)n-nJB«lli>n into ajtoM, 
tfau parfl-ct Inillvidiinls of inorcnnic nature. With the enlar^tncnief dM 
■vystal there is no earn of new powers or cinaUtio: it simply exbts. la 
ftct, In entering this atato of pcrlbction. there is a Job af taleia foirm t tat Hn 
cat Is Iho hishcsi condition of stoivd or msftoalncd force in InorcanlensNm^ 
Ihi lh|oiil tho next, and tho solid tho lowest, — this condition of power being 
relatD'l dliDi-tly to the amount of heat. 

(4) Tho fi/rt/i/ firoivs from its (rcrm, cnlarBes, arcnmnloiei force, nmiag k 
■way in rci^talilu (Ibrc, and accomplishci Its bi(;licst runiiton* In hs falo»- 
»onH and fmlt. But there is here only MnUoritorTrf/»r).-enenitci).bcalih* 
IbM Which li used np in Rrowth, ntid bo oitriaadtiit force. The minala spon 
Of roprodnetive cellalo of some seaweeds lins loromoilve powiT. bnl It Is tort 
at Iho commencement of r^rminntion; and tho phint Is ever after as lncsi>B- 
l)le of solf-locomotion as n rock. 

(r) In Ihe omnwJ, there is not only a florin- of force In animal prndnctt 
(tbfl (inb and highest grade of tlorcd force in onttirel, but (hct<' Is ilsa 
iDcreaslns mrcfcjnfrnl farea from the Brat bcfflrnilng of diTrlopmcnt. It b 
Jlmost or r|ulte icm In the jtcnn : bnt iVom this, it (toes on iiir-r«i'!n);. nnHl, 

Qmtinr^, It eels to Ire atmc-linrsc^xwof, wt (wtkfnni.n nniwint power; 
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hichor CTOtip, tho mora cxnilcd tnenlal form; for the minrt, while not 
r malarial, h jct lo dcpciuleni on ilia maicrinl, ibuc lit motion draws 
ilwiijy upon the energies of the IkkIj. To QinliB an nntmnl gena la, llicn, to 
mako n panicle or albmninDid galistaaco Iliul will groit and iponuneolulf 
ili!Vc<op BpomrTul plccooreni^ncrj-.and continue a lyltcm of BDcli gcncm- 
tlons tliroagli a};c8 of reprodudion. Tliu UMUllun of any such animal gena 
out or dead carlxin. nitrogen, b;drogen, and oxygen, or any of their doad 
uimponnds, la therefore oppoeed lo ail known oclion or iaw of cliemleal 
farcei; and u mnrh lo, the creatian of a. Testable Rorm from inarfwiie 
elements. Moreover, It Is seen that tho two kingdoms, the vegetable and 
animal, hare their spedflc llmiu and comprehensive reelprocal relntloiu, 
ami arc olivioiisly cmbmeed as ports of one idea tn a ninslo iirimal pinn; — 
not a ploD inTolvin;: the ^ncrotlon of one out of [ho other, or of either ont 
oriooi^nnic naturo, but of the tlircc, lhraui;h aomo Creating Power hl);her 



K ON AFFAR£NT EQUIVOCAL GENEBATION. 

• 'Itr. H. J. Clark, of Cambridge, In a rommnnleation to (he Ameriean 
Arndemy, Bonton, Hay 10, 1839, kIiiics that lie lias been (brtimatc !n (Ukcov- 
erln^ Ihif orlgia of seveml fbnns of Ihcsc pscu do-on im ate bodies ealled 
[nfaaorla. Whilst walchini; (he dceomposldan of tho inner wall of the 
proboselB of a young Aurdia JIavidula, our common jelly-fish, I observed 
that the whole componeat man of cells wai In violent agitation, eaeh cell 
dancin); tlgzag aboat wllhin (he plane of the wall, it any one will shaka 
alioni a ain-jlo layer of shot In a liat pan, ho rcn obtain an approximaie Ide* 
of the appearanrc of (his moving mas<. In a perfectly healthy conditton, 
those cells lie cloGely side by aide, and do mot move Individually flnm phtM 
to plnce, but yet arc active on one side, whiih constitutes the surface of the 
stomach, where they arc eorered by ribratile cllln. As the young Aurella 
jrrows, this wall becomes Bcpurated from tho outer one, but not completely, 
tor the rctis of the two adhere (o each by elongated processes varying ta 
itumber hoai one to six or seven. Each cell of the inner wall conlnlns no- 
nicrons red or liro'.vn pennies, a fCw transparent fclabules, and a single Idrgii, 
clcur iDcsobhisl. When deiiim posit Ion eruinod, these cells beciime still far- 
ilicr separated (Vom each other, and danced about la tbe manner which I 
linvo Just described. The ribmllla cilia were not observed to share in tbis 
luovemunt; In (het, I could not detect their presence, becanse, no doubt, they 
linil become decomposed and Ihllcn away; but (he elongated proeeasea, 
which hcrelororc had remained Immovable and itilT, lashed abont with very 
marltod cfTecI upon (be cells to which tliey belong, and caused them to 
rlinugc ]ilnee constantly. At loat the Inner wall fell to pieces, and ovei; coll 
moved Independently, and in any direction. If at Ihls time they were phiccd 
before the eyes of Ehroobart;i or any one of his adherents, he would at 
once pronounce every cell with a single process a JITdimu; the red or brown 
irranules would bo recognized as the stomachs filled with food, the trafia- 
jiarunt globules as tho empty stomachs. Bud the large mcsoblast as the gen- 
ital organ or propngatlre apparatus. Those with two proccpaea wonid be to 
him a CAiJUmonoj, or some other gonns closely related lolt; those wilh three 
or four on one side would be the Oiyrrhii of Diganlln; and Ihoic wllh six 
or seven processe* tho Jlrxamila of tho same author. To complete the up- 
pnrcntly tniihnil determinations of Iheie mirroscopifta, I wouhl only bave 
lu pint* bcRnm tbcm •onuof ttnM eeHcHliVlbWim^VMn&^t 
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12 ANSruL OF HCIKNTinC DISCOVEKY. 

ir-(1(vi.~!()n, cofli linir poisesslni: its fcpnltol-like muoblnft. In nit their 
' mrloua slmp?« nnci nctlona, nnd In the mods of nitr-<l<vb<)on. th«iv U ■ n- 
I murkniilo ami unitbtllnpuixliohlQ fpscmblnnco to nomrnxu inurliitf hnllra { 

b go under tlic name at InfuMiriit, and which may b« toani, n 
I Doctod with any Uvfng orsunknl, Id varloai kinds of Inrtukins. 

ON THE ORIGIN Or THE VTBHIO. 

The following paper hns been commiiiiictUcd K 
I bjll. J. Clark, of Ciimbridi,'^: 

~ 1 connection with Ponchct'g t^rival of the doclrina of ainiTocal or apon- 
soiu {ntacmtkin, a dincoTcry msilc by roc inny not be utilnlcrcalinK. ■• It 
more or leu rclnilnnii In its nnlaro lo bii theory. Tbtre tn certain 
l-known bodies, described M nnlmals by Ehmbi-re, under the name of 
io! their pecatlarltyconsiflts in tbatthoy ore compoAn] of a single row of 
[i (rlobulor bodies, rcBembl Ins n string of beads, more or less rnrvnl, and more 
. spiral paib iriili creal velocity, even fnsirr than the rye can follov In 
I'luiiny cusDS. They exhibit, by thdr serivity, more iduusiblo signs of oni- 
f mallty than any of the Dcsmiden or DlatonocciE, and (tilly at conTlacini; 
' Indications of life as the sporea of Algic, to uhlck they ircre flm rctbncd 
^ by the late Dr. W. I. Bumct, and after him by Rudolph Wagner and Leml- 
I. Tbcy bavo always been spoken of as developing aronnd decBying animal 
and vegetable matter. I was very much surprised to discoi-er the manner 
In irhlch tbey orlginnte from such sabstanccs. I was studying the decom- 
posing muscle of a Ssgllta, a littlo cnutaccan, as I consider it, whan 1 
noticed largo numbcra of Tihrio, darting hilhcr and thither, but moet fn- 
qaenll]' swarming about the muscular flbi«B, I was struck with llie similar- 
^ tty of these bcod-tlko strin)^ to the Sbrillo: of the muscle; and, npoa (ioso 
w< compnrison, I found that the former neni exactly of the anme siw, muI bod 
L the same opliod properties a» tlic latter. Some of these nppcoml to bs at- 
f tarbcd to the ends of the flat, rlbl)on-Uke fibnai, and oibeis at time* looscnol 
themselves and swam sway. I was Immediatci}' imprciHid with the dating 
thOQicht, that tbcso vibrios were the Hbrillis set loose (Vom ilie filirea; bni ai 
Uils was a thing unheard of, and so stanling, I for the time persuaded nty- 
tolf that they must have boon accidentally attached and aulucfiaeotly loot- 
encd. However, I continued my observation until I fotind tome QhrM In 
which the flbrilliE were In all staeos of decompositiou. At one end of the 
fliitc the nltlinulc cellules of the fibrilioi were so closely nniied, thu only 
the loni{itudinul and transverECstrlic were visible; fbniicr aloii;;,thoedliitM 
were ilngly visible; and etlU funhcr, tbey bad ossnincd a globular slutpei 
_ WKt, the transverse rows were loosened iVom each other excepting M ona ■ 
■ •ndj and finally, those at the extreme ond of tliu lllire woie ai^tstoi), and 
■i waved to and fro, n> If to get loo.<(e, which they did from time to lime, ondi 
I aisumitig a curved form, revolved each opon Its axis, and snunawny wMi 
HTnaEinfr veloclt.v. Tliere was no doiihiins, after Ihia, the identity of tb« 
Tlbrioa and the muscular iibrilla:; bat I lhou;>hl such a itranso phcnoRW- 
non ouglit 10 have a second witness to youth for it, and thorcfarc wi»t Ibr 
the bust llial conld bo wished tOt, Prof. Aj^ssiz. I simply placod the p»- 
pnratlonj before lilm, and, wKliout iflvlng him the least hini of il>e nciitin p' 
||l|ic niuadc; I waa picnecU to have hiiu rodistovcr what 1 liad mob hot Qflr 
pilnatea ticdm. 
r^fai mmbtr of 
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; llio RrcnlcBt number of fitrinB« were compo*ic(i of only Ihrco or fonr. 

1 six lo cliflit, unil rarely lu lil|;h mt Hftv. Very rarely tlie fibres split 

BiiKitaillnnlly, una In such Inetaopes lUo fibrtUm wero moet Ocqnenlly lon)(, 

ted almat wilh nndulutlona ratbcr llinii n vn-lgKllnil motion. A eln- 

nitle eelEule, when let loose, daneed obont in a El|;inx manoer; bat 

t-Vhcnevcr two WEie eombincd, Ihe molioD hud a deflnllc direction, which 

tcomjaponilcil to tbe lonRer tliBinetcr of tho dnplicatn combinailon ; and If 

■ only ihreo were combincil, the spiral motion wna tho rcaulc of Ebclr Dnllcd 

Bjiwtian. What ii Is that rauscs those rctlules to move, I do not pntftwa to 

Iknow; bat certiiiiily it ii not bocnose tbey potsoss lin> as indepondent beings. 

p^Vhli mnah li settled, however, that we may have prcumtcd to as nil Iho phe- 

ift of Ufa, as exhibited by the acllvily of (he lowest fonns of animals 

Land planta. by the nltltnnie cellules of the dctnmposed and tetld stiinted 

! niueloof aSi^^ltn. 1 do not pretend to say that CTerythlng that comca 

sniicr the name of Vibrio and Splrillain It a ilccomposcd mu^rle or other Ik- 

suc, BlUiDuirh I bclicre inch will turn out To he the fart ; but this mneh 1 

will voneh for, aud will mil on Prof. A);bss1k to witness, tbnt what would be 

derlared, by compclonl anihority, to he a livins beinj, and ucconntod a Cer- 

- Uiu spccioa of vibrio, is nothing but absolutely deud ranscle. 



e followtng la an abstract of a lercun) on iha above sul^ect, leeontly 
ti before Iho Roynl Institution, London, by Prof. Cnrponlor: 

Dng tho DDexpectcd revelations which the modem improrod nlcro- 
O has mode lo the sdealllle Invest lira tor, there ta, pertiapa, none more 
in interest Ihnn that which relates lo the very hiwcst type of animal 
■ study of which both the pbysiologlat ond tlic toolof^tst 
t inttnictivo lessons, whilst the gcoloirlsi Snds In ii tho 
D the existence of various strnllfled deposits of no mean Importance, 
h hi extent and (hifkness. Thon^h Iho doctrines of Profisaor Ebfcnbenl 
the complexity of organization possessed by the mlnatctl fbrms of ani- 
Sinlmica, have now been nycrted by Iho conmrrent voice of Iho moat t«m- 
I fcteiit observers, workin); with the best instramonts, yet the wondem of anl- 
' ■ ■ llfo an not In the least diminlBhed by this ropndlnlion of Ihetn. 
IS creat and araall are merely rolalivo terms. It may be questioned 
^Wbclhcr the marvel of a complex slrncturc rompriscd wiihin the nnrrowvsl 
n conceive, is really so (^at as that of flndin); those operatlviia 
re accusiomed to sec carried on by an clobomie apparatus, pei^ 
il without any instnuncnis whniover ; a Utile particle of nppnnjnllr 
LI jelly ehanicluit Itself into a grooler variety or (bnus than tho 
d Protons, laying liold of Its food wllhout members, swallowing ll wllh- 
'i, investing It wiihont a atomach, nppropHatinit its nairiilou.i 
ll wiihont nbsiitUvni vcsscla or a elrenlittios system, moving from 
lo place wllhout iiinselcs.fkM*llng (If It has any power lo do «n} tdlbout 
■*», raultiplytnE fisclf without fsK' ; nud not only tills, but lo many 
n forming shelly eavorlngi of asymmetry and eomplcteness iiotsni^ 
hy ihnse of any lesmecnnt animals. At example* of this lypo "f 
?o. the AtHittn and A<^!najilirpii were flr<i di-Mcrilied ; and It wiis Ihen 
out ibFit Iho only recncul/olilo ehnrncicR by whi^h »urU bolnp - 
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k HK t« be fbunil In Ihc nacare of Ihc)r nlltncnl. nnd In the method oT it* Iniro- 
L-dut^lloii. For whilst lite protcplii/li! ol>iuiuii ihv materiuls of itt nutrillon fhnn 
init moUtuni that luiTunnil It, und ponmset llis inwur of detachlns 
ViMj'gGii, bydtDgcn, tarlxin, and nitromn twat Ihoir prcrious blnotr ana- 
Bpouti'Ii, ntul of uQitin^ ihvni Inio ternary and iiuiineniary orpinlc nmipoamb 
Ktdllorolibyll, stHrch, olbumun, CICl, Ibo «lin pleat pntosaon. In rommon wiib 
■ihc bl^cit aemhcrs of ilic uninial klnicdom, Mctna utlcrir destitute of any 

■ •ncli power, and depends for iu support upon ori^olc lubsianiiv pic>ioii«i7 
nrinbomled by othur llvlntt 1>i--in)CB. Funbcr, wbllat the liroiophyte otilaitti 

[rlmont by simple Imbibition, Ibc protoxoon, tliouKli dc»litDte of inj 

■ pH)periiomach,cxtcmporiici,BsltW(.'iv. aBromiu-b fbriiaclf in ibc ■utHiaixs 
I af )u body. Into which it lni;G<» the uilld parilelcs ibnl ronilittiTi! iti (bad, 
I ttnd williln which ii eultjci^te thorn to n r(!;nilBr prorcw of digestion. Uonce 

tbaie liinpldst mcmlrani of the tuo klnicloms, wlilch can irarccty he <ll«lta- 
^nlibvd from each other by any tfrurtum/ chuntlPton, seem to In plyiulnsft- 
ndJt BcponiblD l>y Uio modo in wbieb they pcrfonn tboso acliont whcniD 
tUclr life most essentially consists. Tbc goncral cbaracierorihefrroopof 
niariiio rlhKopod«. commonly lormed Fomminifmi, was nest duscrihod ; and 
the Iceturer dntull much on tbu lni]iortaiicoormuk]nj;-piiatiillowunco, in tha 
«ystenintic iuTan;;emcnt of their ibrms, Ibr the very wlJo ron^'e of vorlaiioa 
Hint rony present luclf wlcbia the limits of ona and the same spoclQc typo. 
It Is very easy to select from cny cxlcDElve collocllon of Toramlnlfera, rvcent 
or ro!isll, sets oC forma having certain elinrBctere in common, bnt yet so dib 
ilinilnr In other respects, that fevr iiBiuniliali would have any doubt at to 
their spccllic, or even senoric, distinctness; yet, wben the collection is thor- , 
oughly examined, such a series of liitermediiLte (brms Is found to oxlcl aa J 
connects all tlieso by grndallons so Insensible as to prevent the possiUllty 
of any lino of demorenilon being satlsAuMorily dmwu bclntorn tbom. Ro 
markablo Illustrations of this principle were oddneed, not only fhim tlw lo^ , 
larcr'g own researches, but Itom Prof. Wlllltunson and Mr. W. K. Farkw, ^ 
on iUd jirroups which they have pnRlcularty studied ; us tlint it would appear 
as if tills typo of animal oxiatcnco were specially cliRrnclcri(cd~by It* ten- 
dency ID sneli variations. And this will seem ilio more protmhle, wben 11 Ik-, 
cousidcred how Utile of definltencm there is In the form and siruclttre of th«, 
snrcode-body that fortni the shell ; so that the wonder is, nut that than 
should bo a wide nmgc of variation both In the form and In phui of growA 
of the HKHTCealc body, and in llio niodo of cammunicnilon of the IndlTldiul 
segments, but Ihut ihcrc slioold be any r^^larity or constanr-y whkKver. 
But It [s only in the (Ir^ru of this ran;;e that this inoup dilTen from othenli 
nnd the main principle, which moKt lie taken oi the basis of Its syslcnatliii 
BrmnKemcnt,~that at aseertalnln); the renRO of spcciflc voriaikia by an 
extensive com pnrifon of individual forms, — Is one which finds itsappUcaiiim 
In every dupaitment of natural history, and is now ivcn<;nIzcU and ucMd OB 
by all the most eminent loiilogtsts and botanists. There are still too maufi 
howet-cr, who aie far too nuidy lo GSiabUsh new xperics Jpoo varklioa* at 
the most trivial character, without taking the pains to cslnbllsh tho ralM ef 
llioso din^Dccs, by nscertainlaf; their constancy llirou;;h an extensive mi^ 
of indivlduola, — thus, as was ivell said by the Into Prince of Canlno, "dtt' 
scriblJiK specimens Instead of species," and burdening scicnn; not only vltk 
■ UBoless oomeDclalure, but with a mnsa of raise assertioiia. It slionlll t» 
ilnd that every one who thus makes a bad ipei-ics. Is really 




pTioDRl.v nrronntetl cljstlnct, Is rontribntinK towards Its limplidcii- 
tton, nnd la, thcrcrore, oqq of its truest bcuefunors. UhvId^ Tiotfi'ci) Boine 
of lli« most inicmtiinf! plirBiologiml and loiilo^ral coiifidernilon* whlrh 
rannect Ibemwlvet wiili the sludy of tbln Rroup, iha leclnrcr hJIuJcU, in Ibo 
last plare, (o lU (ceolni^cal imporlunoa. Tntrcn, more or JcM aljuailnnt, of 
tlie e:<1«len» of Fornminirem, arc lo lie found \n eatuircoiia rocks of ncnrljr 
hII itealoi^ml periods: but <l la townrila the end of (lie Sei-andary, and nl llio 
beidnnlng of the Tertinry period, ilini ilio dcvptopmcnf of tliis Kroiip fcem* 
lo turn obudnnl its ma^rnam. Allhouiili Ilicre ciin lie no reoMinablc douht 
tbot (be fbnnallon of eholic 1b partly due to lliu dIelnte;:nLtian of comls nnd 
larger abeETs, yet It cannot bo questioned ihni In many localities a vtry [oTj^e 
proponion oflti mtat has been formed by the alow nccamalatlon of (braml- 
iriflMtiiu shell!, (omciimoii prcsiirvod entire, eoTnGtimoB frasmcntnr}', nnd 
■otnetlinm aimost entirely diaintcsrated. Ttac moat extmordinBry Tnanlfcs- 
tnlion of Ibb type of life, bowcver, prrscnta Itself in Ibo nil mm nil tic liiuo- 
■lone, whleh mny bo traced from the rcsion of the Pi-wnccs, (hraugh thai 
of tba Aipe and Apennines, into Aaia Ulnor, nnd njnin tbroiij;h Nonhcm 
AfHr* and E«ypt. into Ambln. Punia, and Xorthcra India, and thence (Tt la 
bcUevDd) tbronzh Tblbol and China, lo tbe PaeiHc, eovcrins tery cxtenilva 
araw, and nltnlnln;; a tbirkneos in (omo plnis>a of many Ihouinnd fuel; an- 
olb«T exionsiro tract of tills numinulltie llm<^itt(^c iii foniid in the L'nlte>l 
Sbin*. A nmllnr formniion, uf less extent but of great Importance,, occurs 
In iheParfa basin j and it U not a little rcmarkablo tlint the flno-irralnixl and 
eatllr-worked lirncstone, wbicti affbi'ds rhcU nn excellent material for tbo 
deeoruod bnildinin of Iho French metropolis, Is entirely Ibrmod of an accfi- 
mnlatlon of minnte foramlnifcrous shells. Even in tbo nommuUtlc lime- 
atone, llic matrix in which tlic nummolilca ara iml)cddcd, is Itself composol 
of minute Foraminircni. and of ibo commlnnted (Voi^ents of larftcr one*. 
Tbc romarkatilo discovery has been recently made by Professor Ehrcnbcru, 
that the i;rcen and fcrmglaous snnds which jirracnt ibemaclvGi in varioot 
ttratineil deposits, from the Sllorlun to ibe Tertiary epoch, but which are 
ftipccialiy abundant In tbo Crciaccons period, are chiefly composed of nuto 
of tbe Interior of minute Ehclia of Fomminirbrn and Mollusca, llio shells 
theniMlvei having entirely dirnippuorod. Tbe material of these casts, which 
lai^licllysliex, colored by silicate of Iron, bos not merely Dlied the cliambcn 
T commanicating' pasiuit^s, bnt has also penctmtcd, even to its ml- 
Bi nunlUcBiionii, thai lyHlem of Inlempial canut*, wlince exisietice, flivt 
_. >vered by Dr. C. In nnramolitm, has been detected also In mnnj recent 
L- jfonuiilnlftoni, nlllcil to tbe-a; In penerai plan of siructnro. And It ts a very 
IF pcndiini to this discovery, tint a like process has boon shown, by 
ir Ballc)-, to i)c nt present [toins on over various parts of the seu bot- 
n of the Gnlf of Mcvico nnd the Gulf Stri^nm, — crsih of Fornminirora In 
id bclug bron;:bt up lu suundlu^ with IItIii); ipocimeus of the saina 

OS SOUK IM'KL'AL MODES OF 0B5TATI0S. 

I TIR fbllowinjc la nn iilwimct of n po|wr remmanicntoil by Dr. JcfWw 
TlTyiuaii to the Ikwlon Sotieiy of Snlunil Hljlory ('oo Froi', Bej.t, 1857), 
lal model of UGstatlon, wbkh bnvu btcn luudu liy him the 
[•snl^ert of pcMonal nbscrvullon. 

Amon^ Bnirucliliiiis. tlie ilnunwtnncca under wliiih the yonns nro dcvoU 
^dwiV^ iMi rafted tbu Ui iBtu at tkw mlux doBvaa A ^[WstaB 
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»tlll prraem n ronsirlpmljlp niniw. By "•""• sperlca (ho pbf» ""* dTo*''*^ 
in Iho wiimr cliluir iiiioti gqiutlr, jiltim* or on ihe boitomf : tiy otlicri. •* In 
SaJnmandm fTvlhraioUi, they an Inid in 'lamp places nndn lopiorM ~ 
with Bomo the evolution of the embryo eommoniiw n thort time pmrloii* U 
fliB l&ylDtc of the egg, nnd [> winploled mibsequoiitly, wliUo Uicre an 
■pncles whirh ■« wliolly rlvipgiroaB. 

The moit remaruble ilcvlailoiu from iho ordinuy modca ue to bi 
In tliow iiutsnees In whicb the egtn, Bfler being laid, an brought tnto • 
more or less Intimate rclnlion with the parent, ns in tlje " Swamp iovb " 
' tPipa Aiofriraaa) of Guiunn, wUore each ovnra Is deposllcrt in a UM by Il»e!f 
an thebnck of the romnio; In A'otorfc/fihia of Venezuela, where *ll iheejisAiin) 
lo'lso] In one Inrse wc, also on the bnclt, nnd Is snAlosoni to the ponrb of 
the M»xBupiBl«, nnd to AIglr», the "Obsloirlc lond" of Enropt. where tht 
tstp- ixn wound In string* around (ho legs of th« mali>, wiio takia nti« of 
thPin until they hntcb. 

The «pecic«, the huhin of which are noticed >ie1nw, and which, li 
m I hBTS been alio to loam, hova not attmctcil the attention of nMnnlbln, . 
aild'iBnother to thoserieHjost meniloned.thoaEh Ihe relatiou of the rtcttui t» 
the piironl becomes leas intlmnle than in any of the preeedini; n 

Hirfods liHfatiu (Diim. and Bib,) it very common In Dutch Guiana, and III 
pemliiir halilta are well known to the co1oniBt». 

' 10 month of Mny, 16T7, during; nn excumlon to the coontry ftihabtted 

by the Bush tiegrocs, nliovc Stira Creek on the up)ter Surinam Rirer, I b ~ 

an opportunity, for the fimt time, of seelne Ihew animals eunrinit Ihdr 

yonnu, and lubncqTiently collected aeveral specimens. In one Incmnrr th^ 

InrvdB were retained pL-rmnnenily adherent to ibe bock of the parent. In n 

«c(|uenco of the coa^lnilon of the mucus covering the Enrrnre of Ihe haiy, 

o »illl prwerrcd In the Acaileiny of Compnraiire Anntomj at Oam^. 

brldKO. The young, from twelve to twenty In number, w 

upon Ihe baek of the mother, their heads directed towanis the tillddle ItnK* 

They were nlunt Ihnia-foartho of an Inch In lonfflh. So llmhi tntr <I« 

' oped, and no spccinl orRnn was fonnd to nid thpm In nilhi'riii- to the ll 

' of Ihe pnront. The adhesion may have been rffl>fIod by the nioath; i 

this Ib rendered probable by the fact that all of them had the month hi I 

ift, either with the skin of the parenl or with llial of nnothw larva. A. 

DTerinK the Interments, nndonlitcdly amlslcil In sotnt m 

o brinit abooi the same rcuutts. However ihtn may be. they iMatneA' 

their placcB perftctly well, and were nol displaced when the mother, d 

. panned, carried them throui;h the puss. 

On dlssGcllon oflhe yonnc. nothing was found materially dHU'renl to e-.~-^_ 
ttoni or the lart-ic of other nnoasn. Rllle hod dls-ippeared. hni wntv reptnn^ 
liy Internal ones, which were arranKed an usual on three liyold arches. TlM 
I ilevclopmenl of the lungs hod commenced, and ihOMi went repreaantcd hf ■ 
' ilender conical mass of cella, but not permeable to air. The mouth w 
, ptovlded wllh Dnet; denticulated homy jaws, and the Intestinal eanal « 

shorter nnd less spirally convointcd than tn ordinary Inrrio of fh»i» m. .^^ 
, toads. The stomach was not so much dcvoloped as to be dkilnffidiM 

from the rest of tlie Intestine; bat 

I iomewhiit dilated, nnd contained, an watt shown hv the mlcrtKeniw. lam 

I quantities of yolk-cells, wbtcb Uud not Iwcn obsorlicd, nnd wtiidi wM 

■dAmnt to Its walls, 

k Wa ban here, then, a \vntt, \n tS 
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tlio exbtcnra of eWs and of a llatuned tnil, adapted lo aqtiittic laromollcin 
and respiration, 7el pnaalng a pottion of Its time at leosl on tliu back of j» 
parent, and at a dislani^ (Vom the WHler. 

I wos not iibio to aficprtflin wbotlier tho efx" were prtmorlls dcpoallcd in 
the water or not; but it is well known losomo of the coloniats, Ihot after tho 
larvm have rciwhed a rcrtaln ilegroo of development, llic^y aro cnrrlwl about 
in ths manner jnal described, and the; do not know tlicin under nnj other 
dmimstaneeB. Tho cxlatcntre of yolk-cells In the lotcstino shows that, for 
a period at lenst, Ihoy may have fh>m these a anpply of nutriment. Bat after 
this Is psbBoBtcd, and it appeared to bo nearly bo in those which I havo dl>- 
leclcil, how clo they obtain thoir food ? In tho ohscnee of llmlw adapted to 
icrreslTJal lo<-onio<ion'', ean thcj leave the hody of the ponml? and if they 
cannot, do they, as in tho rase of Pipa and probably In Notodelphyi, depend 
upon a »eCTPIIon from her? 

Amonii fishes, as far bb at presctit known, tho external condition! under 
which iho OKtO arc developed, ate mora varied than In any other elam of 
vertebrates. Tboro arc ecorco any known conditions of the higher cliUMS 
to which there aro not nnalo;;lea at least in tho class of fishes. Besides tho 
ordinary mode of depoaltintrqqrs upon (he Iiottoms, some of the Salmonldie, 
like Iho turtles, bary their egsa, the Lampreys (Peiramysm), ibe Brenma 
IPcimlii). the Hnsanrs ( Calticlkv). the Stickie-baclts ( Ona/mnWot. etc., build 
more or less comploto nests. Amon^ some of the Pipe fli^hcs (SiflignaHiida) 
Ihccges, and subsequently the yoanjt, are carried in a poach unalouDnB lo 
that of (h« oposaums and oilier manapial animals ; and amonc some of the 
Shar1(s llicro is a vitelllDO placenta, aiialoftoas to the Allan tuldian, one of the 
Mammalia. 

Among the Silnrold fishes of Golana. there are several species which, at 
(ereral aeasona of the year, hare their months oiid branchial cavities SUed 
with iisgi or yoane, as Is believed, for the purpose of incubation. The plie- 
DoiDCna. whlcb, when Qrat stated to me by Or. Cmjirln, of Surinam, scuiwd 
improbable, I fonnd on vislline the market of Paramaribo, in ISjT, to bo cor- 
rect. In a tray of fish which a nejjro woman offered for sale. I found Iha 
months of several filled with cither ejois or roaoR, and sulisequeiitly an 
■hundance of opportunltlea occurred for rcpcatint; Iho obsen'ation. The 
khids moJi commonly known to the coioulsu. especially lo the nejrroes, are 
Jam-Biiklra, XJinye-njinge, Kofpra, MakraU, and one or two others, all 
IfelonKine cither to the jrenns Bairns, or one nearly allied to It. The fitlt 
iwo are quite common In the market, and I have seen many specimens of 
ihcm ; for llio last two I have the authority of nejro fishermen, bot have 
never seen them mysclr. The orbs in my collection am of three dKT.'tvnt 
slM«, Indicating so many species; one of tlio three having been brouuht to 
mo wiihoul the li^b from which they were taken. 

The esj.'s become quite lanwbelbre Ihoylcavo the ovaries, and arc arranfted 

In tlii«« Minos, corresponding to three successive broods, and prohalily to bo 

dlKhargcd In three soccessivo years; the mature eftpiof a Jara-liakkaolnh- 

■IfHi inehcs ionp, moaiiurcd three-fourths of an Inch In diameter, those of Iho 

" il jwne one-fourth, and those of tho third are very tnluute, about otw- 

OTUQ loch. 

A careful examination of eight specimens of Njinfre-njinBO, about nliM 
IpehralonK, cave tho followinKfOsults: TheeKC? In all instanrct were car- 

d in lite months of tlio males. This proteellon. or pinollon of the eggt 
fftbe matea, eoircsponds with whiit bus liccn Iouk noticed with t«eiu<~ 



I 
I 



408 AKNUAl. OF BCIENTmC 

Other flsliM, as, for example, Syngnnlhui, where the mar9ii|iiiil pnnrti far 
the o;;b» or yonng is foiinil In the males only, and GnetFrosiFiui, 
mule eonstrurM (ho ni-st and protects the eicgi, iliirinic Inculmlton, from lh« 
fomclly nf tlie Ibmalca. In some tnillvldaalg the esx* hud bwn 
laid, In oihers ibcy were Iiuichcd, and the ricttts JttA immti si Ihc 
of Hme olhcr food than that derived (Vom the yolk' aa tills Insl mu 
pnnlunatelj diiaiulshed In size, and the f<slaii wcl);hod tnors ibnii tl 
Tulupcd egit- 1''>° number o( egia ninta[ncd in (he mantb wul 
twsniy and Iblny. The mouth and bronehial cavity ivore Tsiy much dit- 
tundtid, rounding; oat, and dlBtortlnf; tbo whole byold and bronrhiusleaal 
TC!;it)n. Some of tbc c^ia even partfallj protruded from Ihe diodiIi. Tha 
ora were not brulKil or torn, at If they bad beta liiituii, or forcihlr bt'Id 
by the leclb. lu inunj iaslanrcs (ho fif tuica were Blill alire, thoDLHi tha 
piiroiit had liccn douil for many hours. No yonns or 0(^ were found Inth* 
Momni'b, al(hou;ih the mouth wu crammed (o ll9 fallest capadty. 

Tiie above obaervaiions apply to Mjinse-njingc. Wfih retard lo Jai» 
bakkn, I bad but few opportutiltlus for disseclioa, bat In acTeml 
the same condiiluns of tfaoci^RS woro noticed as eisted above; and tn ona 
stance, bciidea some nearly mature ftetnses eontalned In tbc mouib, (wo ur 
tbKo wcr« bqueeied appitrontly from tbo atomncb; but not bewtng any 
marks of rlolence, or of the arllon of tbo gastric fli^d. It is probable tbw 
tbes« found their -way into thiit kst caiity (lIW dentb, in roiucviquenceof tha 
roloxniion of ibe sphincter which scpanties iho envltles of iho mo 
the sioroacli. These fuels lead to tbc eonctusion lUnt chii is a mom 
tlon, 09 the caps arefbuud there In bU stof^ of dvTeloptncnl, and i 
some time of^er they ere huKrIied. 

The qacfiilon will bo nararaUy asked, bow, nnder »uch cireomMnnM*, Hm 
flshea aro able to secure and anallow their food. I hare made no obtcrrv 
tlons bcorlnK on sucb a question. Unless tbo food consists of r«ry ml 
jinnicles, it would teem ncMXiary thai. durlnK Ibe time of (cedint;, tin 
■hoald b« dlSKOn^. If this sopposltlon is true. It would |ilve ■ very pi 
bl« explunation of tbc only fact which mlKbt be considered at Torianra 
tbe coneinslon staled above, viz., tbHt wo have in tbcw Bsbca a raoutb i 
Hon. In the raoss of Clip's with which (he mouih Is flllcd, I horo avern 
Ally Iband ibo vaie; rarely moru tbnn one or two, of anoilwr spectea. Tta 
, "only way in which ihoir prencm* mity lie accounted tar, 11 Mcina to n 
by Ihe suppositioa that, while feuding, the etoTt are dlsi;nn!ed; and as 
flafaea ara p-emHous in llieir liahits, when Iho ova snr tvcOvonHi, tbe i 
toe or nnotMr speelcs may be introduced Into (he moutb, among i 
wblcb naiuraily bdonj- to Ihera. 

Ct'BIOUS FAIT IN CEPBODUimoS. 

tl. Von Slibold. In his recent work on parlhcnoKcnc^is, stale*, unoof 
olhor cxtmorillnnry tliiorict relotlva to tbe cenerullon of 1k« 
inH!ct<, ibat iliu dr<incs, ur inula bees, ana Invoriahiy produced trom cgpi 
laid by nulmprcipiulud fuuiiLlos. 




NEW PLAHETS. 

•'Tin flfty-MTenih asteroid was dlacoTcred by M. Lmter of Bilk, on tha 

e or Sept. 22, JSai II han rerelvod Ihe name JMhowosyne. 

Tbc osTCrold disPOTerciI Sept. to, 18.^, by U. Goldachmldc, at Tarls, hns 

been natncd Alrxandra, and la nnmliered as iho ftrty-foarth of tho seriM. T|ia 

•steroij discOTereil on the samo niRtit, fi.T Mr. Georitc SenrlP.nt Allmny, N. T., 

ha> been named Pandnra, and Is numbered ttic flfty-flflh. In 1897, Ur. E. 

Schnbcrt, or WoBbinglon, ond^rtook a sorlee of ohMervnilons of the aatoroid 

Daphn': On comput<nj! his oliscrvatlona, he vai aurptisc.-d to diaeorer that 

he lud not fonnd Dnphnc, bnt hnd obaenod fbr It a new aaterold tn the 

nei|;libOThood. lie has computed its olemcnta, and it is to be hoped that Iha 

^.bod.v will be rcdetei-wil. 

Z XfiaJrrinij 1^ the Plantloidt, or Jtlrroi'ilal FlaiKti. — In nnmbcrinB the plan- 

a dlfflcnlly has ariaen fVnni Ihe fnet, dLieovcnN) by Mr. Sehnhert, that 

> ]danetoid detcMed by M. Goldachmldt, Sept. 0, 1B57, nnd Tnialahen for 

~ >, ia nndoDlitedly a different body. In the Annaaire for 18.B of the 

meh Bonrduf Longitude, the planetoid detected Sept. 9, 1877, is nambercd 

■ fC7), andthsnunibereof hU those acbscqaenlly discovered Is Ineteased hyj/m. 

■.It- Lererrler objects to this proceeiiinB, on acconnt of the confusion which 

' ft oetnilons. and mulDtalns ibat tho planetoid of Sept. 9, 18ST, should be 

Snmhered (56). 

Which plan will flnnlly be adopted by astrononicra. rcmalna to be seen. 
We Incline to that of the Amraairo, an atrlctly conformed to the old n 
irambertnft in the order or diirovery, and as likely, on (he whole, to pr 
tlw loaat eonnislon. — Silliman'i Journal. Jvli/, 1S3Q. 

Snppo»rd nac Platielarn Bodies Macm Mercury a»d the Sua, — At n tesalon 
Of the French Academy, Sept. 1839, a paper was prcaented ftvm U. Leter- 
rf«r, on the anlijeci of certain nnacconntabls discrepancies between iheobter- 
«lttenii of the tranalta of Mercury over tbo disk of tho ann, and the resnlta of 
CAlralatlon. Tho facia aro aa followa: Tho theory of the' sun harinR been 
eanfblly revised, and compared with tho rmntts of 9O00 obscrvatloni of tbat 
botly taken at ynrlons ohscrvaioriea, the motion of Mercury bad In ili turn 
lo lie revised. Now, there are twenty-one oliserYations of Iho Inner conlact* 
Af Mercury'n dish with tlint at tho ann. taken within n period of ISI yean, 
Tfa., bctwren 1607 and 1818, and nil rcllohle; yet In these iranalts there «p- 
penra to bo n pm^tresaiic error, wlilch amounts to as ir ' 
oT an arcln 1TS3. Now, con It bo supposed, W eupXaVii «wAi * w 
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V Lmnfer tfasa pnimds to (fauv, that bi I 
D of tl>irt7-«igbt nuomb, wc thunlil ban ta J 
» Tcaos by OM-leatb of iu uoouDt. TU* J 
<dMbe tiK MH^OOOchpanof ihatof tbe*aii,bai bocohowi 
s, TMbCT no laige. *o that InmatiiiK It i« o«l ol 
~ ■ that the excea of the nodoB 
Ile>TW7*i pnibeBoa bbm be owing n Kme otbci a 

n aod IlCTrar?. 
Jl.Faj«.liio 
•a (ha iMHiacNBen or Ennipe sbcwhl w 
eat «poli on iha dak of the bob, la onlcr to dls<atM vbMfaer th 
Atn mttr mbmu |ilaiiMai7 Indies whid had bilheno escaped ol 
Socfe bodie* had ofHa been looked after wtihOBi nmca; bn 
a baTjut! brcm made at men tuuant ; n 
~ ir TTpeedBg sach atteispti, and M 
woidd be tlie moat adTaDta^toiu period! for Dtserring aoy a ' 
Ote bonediate Tidniiv of the nm. A total ecliptc, bo added, woold be fW-' 
Me hi Spain and Algeria In Jul.i next. Suppose an aMnmoiocr at Caapiejr, 
Tor iaitaiKe, to prepare himieir exdiulri>if for each an otwert'al 
Ibje emythiiiK die relating to the wlipae; If a qiuulcr of an hour hcToiV (!>• 
piOfiCfline be remained in a dark room, in onler to eoard hii ejo flom tiM 
danliag InflDence of the volar ravs, whoao effbcls oontinue for leiraral mlft- 
Bl*c, a&d cauM vition to be indistinct at the dedsire moment, be might, ai 
*ooti a> Itn eclipse bat readied in muilmnm. obnerve the hcaceu witli ih< 
fraateat accararj, ai|d peAaps disoovcr what bad hitbeno escaped eoOti 
under lea* ftvonble drenmstances. 

Hr. E. C. Berrlck, of Nev HaTcn. in a note rommnnicaled to SUttmaa'i 
JoanMt ftrr Sot. 18jU. xayi: Id Ibis connei'ilon It maj be wonb wbUo to 
■late that [here are alrvadi on rerord observalioti* vhicb nuUie fl bffUj^ 
probuMo tbat (here cxisu an Inlra-Uisinirial planet villi aBatoUlM- WaiV 
mann ivpom (BiU. rntr. Aft. IS77. p. iOi; Qw^elA.- Cur. M<ak. 1 JtMi 
Aus- IKt;, p-^)1) ibat Paiiorff, of Bucbholi, an aiteniJTo obeorrer of tha 
■oUrppots, saw twite in 18%, and once in I sn, two ronnd black spota of 
nncqnal tiie, movina arroif tbe sun, chaa^ng their place rapidly, aiul por- 
■nint; each lime ronta tamewbat different. Bo found Ibal tl 
obKirod Oct. IS, ISXi, ttarened an arc of 12' troia 2^ 30° to 3>> 12~ ; tbat 
the two ob*crrcd Nov. 1, fiom 2^ 18™ Kt S'' 13™ travoised in ibis Uine ai 
of ef; and (hat Ibc lw> olucrrcd Feb. 16, 1837, tiavenod anarc of IV, bo- 
IwoenSh 40~anil4'' I0<«. In 16^1, Paslorff saw two tlmllar bodica pMaalx 
limea acrou the disk of ilie iun {Bib. Univ., t. 38). The laiger wa« abou 
3" In diameter, and ibc nmillcr 1" ]"'33. Both appeared perfoctlf rannd. 
SomBtiinef tlio Kmuller pivcuilcd Ibu Inrfier. §oinellme» the contrarf. ~ 
Erenleni obacrvcd ilisiancc between them wat 1' I&". The bodio were ( 
very aeat each other, and their ttaBsIt tbca occaipied onlj' a fow lumi. 
Tit^ bod the appeoiftDM o( a &aU Ua^ ««W,^ai» ilAi. Qt U 




AND UETEOROLOOT. 



On fniihcr search, the follosrlnjr 
bnps bcnr on the citxe, Flan^i^nca mcntlonB {De Zadi : Contip. AUtoh,, 
rol. 1.3, p. 17, 1833) ihut pMtorir SB* (iro remarkable spots on the »nn, Oct, 
a, I8i2. and also npots, Jnly 21 and 25, 1823. Olbcrs (In 2W«A'i Phil. Staij., 
vol. ST, p. U4, 1^21) cites Grnilhulscn 's olnerrations of three £o1nr spots, 
Juno •ij, ISI!), Tli., one near the middle Qf the snn, and lim small oiitt wUhout 
nebuleaily near the western limb. 

M. Levenier'B new Tables seemed (by the Report mado 10 the French 
Anulcmy, Aug. 4, 1813, C. R. 21 : 31(1) lo show that Mercury suffcroil no un- 
explained disturbontc. NeTcrthelesj, in ihc fioiw of finrtlne thin presnmcd 
planet. [ undertook. In the year 1817, in coi^anctlon with Mr. Francis Brad- 
ley, lo obsen-o the sno's disk twice a day when practicable, and also (o ex- 
plore the nelRbborhood or the lun with a telescope, armed In front wllh a 
Inni; potieboatd labe blaekencd inside. These efibrtt, made wlih an Instru- 
ment badly looDnled, in au Inconvenient plaee, proved fruirlos, and wcra 
ftnstly Riven up on account of the pressure of otiior work. Such observa- 
tions onifht to bo resnmcd by those wlio can command suitable means. The 
fuel tbflt for twenty years past no sucli Iradlcs as tlioie «een by Pa^lorflT have 
been deiccied by the nnmoroua observers of solar spots, may perhaps buduo 
to the large iudlDiulDn of tbe planet's orbit. 



OB3EBVATIOS3 ON BIELA'S COMET. 

ThM eotnct was dlseoveretl to be periodical by M. Bieia, In lS2fl: It re- 
rolvw aiiout the sun In sis and ttircc-ftourtha yean, or two thousand fbnr 
liiinilred and ten days, In a very eccentric orbit,. which, however, so nearly 
Intersects that of the cnnh, that at thu letum, In November ISia, If tbo 
eanb had been one montb In ailvsni.-e of lis actual place, it would have 
pine lhrou|;h the comet; otherwise, the comet, which is small and hardly 
visible 10 The naked eye. wa* of Utile Importance nnill lis retnm. In ihe au- 
tumn of 1813. In the December of which year its form gradually elonitalcd; 
■nd In the middle of January 181S, ll actually separated Into two comets, 
each with a short tail aod a nucleus, each of which was altemalely brlKliler 
than Ihe other; moreover, the distance between them slowly but stoadlly lii- 
Increascd, so that when they wholly disappeared, In April, it bod becoms 
Marly us ^reat as that tfom the cnnh to the moon. 

At the next return of ihu comet, In IS'32, it was thcrefbre an object of 
curiosity to astronomers, especially allor il was ascertained tliat the 
ce beiween the two parts had become nhoal a million of miles, but 
flfherwise ihcy had performed their lonp jiiumey of nearly seven yeni* 
almost side by side. Another return of the comet ha* occnnvd dnrin^ thu 
poHt year, Its perihelion pnssaiw tahinK place on the 24lh of May, at a dis- 
tance of one hundt<ed and sixty millions of miles fVom llie earth. Unlbria- 
nalcly, however, its distance and poniiion, nearly in a tine with the son, wera 
unftii'ornble for observations on It, ui any of the olnerratorics of the north- 
ern homisiihere. 

The foilowlnit Interestioi; commanication IVom M. Taye, on the division of 
this eomcl. has been recently made lo the French Ariulemy. 

M, Faye first examine* whether this U ilie first oernrrenee of the kind 
In history, or whether a similar fnct has )>een witnessed befbre. 
ea, In his Qnirittimn ffaltiruin (1.1b. VtT., c. Sni, mi-ntlons n case of Ihe 
w cofd wt by ^tbomi, k Qraek WatqnrtHi,^ 
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AltKIIiU. or 8CIBNTITI0 DISCOTKBI. 

oiil^' doM lo to met a doubt on tbo maltcr. " F-phbrns," be Mjn, "«te k 
not very inutwortliy, is ofion ikculviil, iiud ofiou doceiTcs. TUui tw >aj« 
tliat coinoi on wbicb ihc oyu of tl\ mva woiv llxoil, Ih.>u>dmi uq In rbjnjc '~ 
ushered io un immeuao eTcnt, namely, Ihe twillowtng up by ibo Ma i 
Hclice nnil Bnne, niu seen lo Mt under tlra form oT two >ru», — ■ itdng 
has lucnilimeil beCOTa. For who un bate obserTol Itaa 
'omei split Imo two puts? And bow. If any 
(put Ksundcr, does it liappoa that do ouo iitw the jimi.'tlon of two bodka 
tofonnlt?" 

This comet appoorcd, according to M. Humboldt, under tlie archonkle of 
Astoloa, hi the fourth year oT the IQUI Otymplud. two yium bcToro tbe ba»> 
tie of Leactra, when tho two lowna of Achaia, nientionod by Sodool, wi 
washed away by the ceai In coniequcnce of an earthquake. Ke|i1er baa 
ready eonflited Seneca's criticisms in his worli De Comdit, 1019, fimgm 
and 50 ; but the scpiiralion of Itlehk'i comet in two, Kts the question at n 
and shows that Ephonu spoko the truth; but tbu comet of Astdus Mf 
rated suddenly and rapidly, (iuce the separation wai vlalbki to th« 
oyc, whorens that of Bluhi'ii comet has been effected rcry ^lawiy. 
to M. FlonioDioar's measures and caiL-ololions, the dlslancs of the nW 
nuclei, equal lo that which exists between the eiLrtli.and.iha moMl, 
malned nearly constant durinjj iho whole time of lis appearance bi 18M. 

According to M. Alexander, It would bu necessary lo go back Ave build 
days In order to find the uDCldat ono-lcDIh of that distance fromcacli oil 
and it was not until the lapse of ecven years that the dlslanco bccanM 
times KTCater. The tno nuclei, in foci, follow the same rouu; that an ' 
Tcry slight dlStirences In the elements of their orbits; they have Ibe ■■ 
IncllnatJoa, the same lonKltude of the node, with the exccptlaiis «f k I 
•oeonds; the snme eccenlridly, and the same orientation of the 
axis, so that the dltFerenn: seems chiufly lo bear on tho diuranl motion, §atl' 
even there it Is rery slight. Hence the two comets have been movlalt M« 
ealhor for years side by side, so to say, and at so short a distant* IVom CMk 
other that It was for a long time impossible to distinguish one from tlMMbt 
wilh Iho naked eye. M. Fajc hcnco coucludea that the sepamlion of AiD 
Iub's comet was owing lo causce different IVom those operating on Bieb' 

Svcondary nuclei, ho observes, are not nnlVeqnc 
formation in Iho principal nucleus of a comet, in tlie midst of iho li 
KCiors which are successively devcloplni; themseires around it. HSl, Dow 
and Amlci saw one in the dark space existing between two luminooa aon 
Ins of tlie Lirge comet of IS.18, and tills phenomenon appuars to be BM 
IVisiucnt even in telescopic comets. These secondary nucioi an in au 
coses ultimately absorbed by tho principal one wbea the iniostlDe eonuM 
lions, cansed by the neighborhood of the sun, have ceased; bnt ilsilnR II 
period of initability, the sliKbiest cause might leud to tho expulsion uf oi 
of these nucioi, or, in oilier words, the formation of two comets out of on 
When the matter of ilie aareolns has liccn partially coudcnwil jni« a n 
deus, the latter, hnriiij; attained u certain de)n'eu of density, ceoast 
form part of tho prlncipnl nucleds, and thou a small degree of km w 
LMahtu it to scpanitu from tlie purcnl comet. ^^ 

HkU. Fnyo points lo the lani^titlnl component of ibe ioiar repulsion MItiq 
Rn tbc comet, OS the probable force which pruiluces that effect. Whtn BltlM 
IbiBetia lu doable state, nsa\n \nB.V«a\ua.'s^i>»iK[>Kt'^-'Yn^«c«ribl 




B hopo Ihat <ibii«rTiitioa vill rtarnUh data BufRcicr 
I IIiiH)i7. As IQ ibe InstnnlnnoouB ecparaliou wiiith was obBCrvuil In 
Aslcius'fl toniBt, H. Faye attrihute* il lo a lowlly differeut canse, wliiuli he 
ciiilcni-ore Id cxplalu b; the folJowlntt sn|)p(M<lioii, namely, lltM were the 
(lUrlcua of Donoii's tomtc snddciily lo ccaso pmitting the jmrllclcs wliich 
form Ibe tail, tlio latter woulil bo rapidly separated (wm the naclciw, and 
form a M!cond eomet, which would follow a hypcrtoliml orbit, whilo the 
nnclens, snminnded only by ■ slight nubulosity, wouM rontfnue f» elliptlnl 
roDtc. A eomTDcnrcmcnt of siirh a scparnlion took place In Ibc t;rei>< comet 
of 1813, and such might easily have been the case with the comet of Asio- 
ias, meutioQed by Ephonu. 

THE DIVISION OF BIELA'S COMET. — BY D. VADCnAN. 

The Berifom matter of which cotnew Bra almom entirely composed, mniit 
fnmiih B wide Held for the pla; of tlioae forcm which DcnuiDnally dbtarli 
the iranqiiilllty of onr atmosphere. So llshi ia the air wq breathe, that lis 
wci<;lii Ib considerably ulieied by electric action; and from this cnae«stonn> 
frequently arise. Whenever the prevalence of moisture causes the anpcrflu- 
OU9 electricity to escape from the ration of the clouds to Iho groond, the air 
h repelled, and forma an ascending carrent. As tt andtrgocs expotislon 
during the ascent, the cold which thin occasions condenses the accompany- 
ing vapor; and desccndinn drops of rain diffuse moiamro through the mo- 
dlum which they traTerse, and improve its conllnctinR power. AceordhlKly 
the dtechargea of electricity are constantly repeated, and the aerial current 
continues to ascend; while the surrounding air presses Into the scene of 
action, and participates In the movement. Sacb Is Dr. Hare's theory of 

If the small quantity of dense matter which 1» required to hold together 
llic ram comctaiy jjasca, contained a Irrgo proportion of water, or any other 
volatile fluid, much vapor should be gctiorated on the approocli of the 
comet neor the sun. Whenever this vajKir condensed, at the place screened 
from the solar roys, or nl anf other locality, n discharge of electricity wouffl 
occur lietwecn Sie envelop and the ccotrul mafs of the eomct; white an 
ascending current commenced In the rare fluid, and determined the focas at 
a storm. Owing to Its vast height, the gronter part of the nobulons ap|ieiid- 
n»o would toko part in the movement, and give il a degree of impctiiosliy 
which the feeble attraclive power of the nucleus could scarcely contrul. If 
nscendlng currents of air on our own piimol prevent condensed vapor from 
fnUinit nntJl It form* iarffo drops of rain, hailstone* of n considerable sine, 
and in some rases watersponis, the vapor rctnmiD); to a liquid form in Ibe 
vn)kor of a comet, whose gravity ia very fbcble, should be sustained by simi- 
lar wccndiDK currents, until it had eolleeicd Into bodlct us largo as lakes or 
scBS. Even lat^ collections of the llnid, evaporated from the eentntl nn- 
ctcUB, may be aomotlmes driven huyond the sphere of Its clfcotivc attraction, 
and tnny icpnrato fonivor from the comet, wkitig away its share of the 
Biirilbnn appendage. 

That the division of Blohi's comet arose from a cause of this nature. Is 
proved by a singular fnct. The two parts into which tlil.f ixcly divided wore 
nl moat equal in sine and brilliancy when nr-nrest tu the sun; but at a moro 
roniiderablo distance from him, one was almut eliihl times as large as tlia 
oiliw, »ad nbont foni UtoM u brlxht. TUto tk»«« I)w9. «^ «MMb&.>a. 
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414 ANKLAL ur HOIENTU'IC DISCOVEST. 

Ih«ir cnpabilldci of affbrdins malcriftl for cvaporatlne; and il ii p 
what should occur, if ona were tluHl and iho otbM nlmiMl cniirely >o 
icr. On approaching the sun. tUo nclnilotu apponda;^ of ilie Dm mwH 
BWcU by the Inlroducrion of vnpon while llio (inoll nnioniil of ripor (v»4 
Cnlncd [ii the other vrould l>o only rendered inri^ihlo by the h)1i 
Otber eomfa prewnt indications of similar i-ommollons, Uiousli Dot « 
tended wiib such remarkable resulta; and wo lbu« beromo aeqnajnled wUk 
the relation belweea the amniicti operuiin;; on our gUiiic uul In tba niu4' 
bomble momhera of the soliu' family. 



NEW 



ctnocr. 



The eomot discovered by Sir. Tutil(\, of Cambridjw. on the 4ih or Jinnwrv 
ISM, bus been found to possess clemcnls idenlicnl niih those of the i 
comet of 1790, discovered lij' Mt^rhain, Mr. Bnihns. of Berlin, who iliacov- 
ered thla eomot seven days after Mr. Tattle, has compared a £tcal n 
of observiUlonB, mads np to the month of Uarcb, in Eorope and Ainalea( 
snd has deduced th>m them an elliptical orbit of 13'W ycnn. Tfao eoni 
discovered on the 4th of January l>y Mr. Tutllo ha« therefore reltinied lb 
tlmea since 1790 wilioot having been erta. 



Otr TBS GBKAT AUROBAI, I 



r OF AUGCST SSni to SEPT. 



I 



On the ovenlng of Auf^iet !8th. ISHB, was commoncod an oxblbillon A 
Auroral or Polar ll(;ht, which continutd with vnryhig Intensity »t dUTcN 
locolltlBB In North America, so far as is now known, up to SrpCrrolnr * 
This auroral dlapluy wna nne of the most remarkable over reconled In I 
United Stales, — rcmarkabla not only for the invat extent of lerriloiy oi 
wlilch it nofl observed, but also for Its duration, for the intensity of tbe Ulnn 
nalioD, OS well as the brilliancy of the colon, and the extreme raphlhy ot lb 
ehanj^s. It was Also cqaalty remnrkablB for the mat;ncllc dlsmrtMixca wT ~ 
accompanied it, especially on ibo Sd and 3d of September. Tbeic atoec 
perturbutiona were recorded not only by the usual magnetic inMnwUl 
but over the whole system nf telcj^phic wlics, ospoclalljja \c«rEvg| 
itnd tbe Canadus, the magnetic induction cither greatly Interftrcd wN 
prevented tbe working of the Unea by the usual voltaic currail, wlUtol 
more than one case tbe north and BOulh linos were worked Mldy bj l| 
atmospheric Influence I — fiiT/inuiii'i Journal. 

In Eonie instances, lines were worked constatilly for two honra In this w 
tliB cnrrenla licins yariablc, but always ButHclont for tbe purpose. Th 
phenomena had been prcvionily noticed to some extent, and tbo tclesn 
operators were fortunately saBiciouily weU InfMmed on the lubject u o 
(crvc and experiment IntcUlKcntly. The Ibllowinn reported conveiWl 
over the wires lictwcen Boston and Portland, on the evcnlne of ScpL 3d, « 
give an idea of the way in which they mnna|;ed It: 

Badon |io Portland operator). — " Plcaso cut off joar batteiy «alln 
fVom the lino for fifteen minutes." , 

Portland. — "Will do so. It Is now disconnected." 

Bo«*on. — "MineiBnlsodisconnoctcd,and we are working with thABBiQi 
currrtit. How do you receive my writing?" 

Port/unil.— "Better than with our batteries on. Current comoi and|i 
gradually." 
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Boiftm, — "My current In very Mrons at times, and wo can work better 
williout batterk», OS iho aurora sccmB lu nculnillic niiJ Busini.'nt our liat- 
teriiii nJteraalcly, mukint; llio cnrront loo strDn:: at linioa Cor our relay mail- 
nets. Sappaso >e work isiltiout bmicries nliilc wo arc alTeclcd by thil 
tnublo?" 

flJrtSMKt — " Very wall. Shall I RO nheaii with bualaesa?" 
. BaftM.-^"Tca. Go ahead." 

o h would ftirtUe* appear, (Vom the observations of (ho tclcsraph opcmton, 
■mi vhile the li^bta are streaming; up tho bcavtiis there ore atroiiR eloctiic 
or eIeclrD-n]ag:nctlc cnrreats pnssinj; over tbo surfaca of Iho earth, which, 
■econUncE to ■ miter in the Ailaniic Mayaanr, December. 183), ar« be- 
Weall; equal In BtrcnRth to a mrretit produi'cd by a battery of two handnd 
Gnvo'l cups. These follow the tclei^ph wires wherever thcy^cncoun- 
tw tbtm; and the ohsorvatlons made upon their InHoenro UurliiK the ronrnt 
oaroml displayf, show thai tlie earth eiirrenls pass In waves, nltcmnicty 
negatlre and positive. Firat eomes a atninu ware of poaliive electrleity, 
vhtt-b gradualiy snliildea, and is suceeedeil by n ne^Tiilvo wave. Tha 
aven)^ dnration of each wave is about fifteen seeonda. Wbile the poles 
bt Iho Telegraph battery eorTCFpond with lliose of the earth correalB tllfl 
toleuTnpli cumnt it. strengthened by ihcm ; and when they are opposed, the 
tekgrtipblr current is ncutnilUud. 

This anrami display appears lo have been witncssol from Cubn and 
Jaauica on the south, Id an anknown distance beyond the Ctinodoa on the 
nonb; and from Great Britain, Franco, tiennany, and Central Europe on 
the Mat, to California on tlio west. C^apt. Howe, master of the ship SaaOam 
Vtem, (rgm Bnslnn to Sun Francisco, also reports, that tiio dlsplny off Capa 
Born, on the nlKht of the 2d of September, was i;tsnd beyond description; 
— the wbolo heavens \yevaf of a deep blood, which color was rcfiocied In tho 
ocean, upon whluh a rearfnl sen was runnluR. 

Mr. It, V. Uarali. in a communication to tho Journal (/ l^ FrajJdin 
Imtilatc, states, tliut fhjm a comparison of a great number of obcervatlona 
.01) the aurora of Anjnist 2Sth, made in different localities, the conclusion 
L ffBcms womnlod, that tho luminous horizontal curtain observed " vroii in Iho 
Hkjbrm of a ring, iho centre of wl^lcb wiu probably situated in or near tha 
HjiiDrtberii part of Dniis' Straits — its direction having been shown lo bo 
^CpHrly nonb-wcat Ihim Ent;laDd, a f^ decrees cast of north from Philadcl- 
^Ejiila, and nortb-ooiit ttom California; that this ring was about forty-three 
^^^Ics from the eanh, and that lis width, previous to half-past nine oVIock, - 
^^ns abont three hundred and Sftoen miles; and fnrthermace, that Irom 
^Hnrlout points on its surface, aro«o splendidly illamlnBied venlcal colanns 
EB(>s'eral miles in diameter, and near six hnndred miles hiuh, and that tliese 
^^Vilumn* wore at all times at vcnr considerable distance rmm each other, one 
1 f.ltroamer foroveo' ^'"> liundrc 'square miles being moro than lulllclcnt lo 
P tatisfy all observations." 

I REMARKADLE HEITORS, 

I On the morning of iho llih of Ausust, IKW, at 7 o'clock and SO mlnnlM, 

I w tliorcabouts, thcrmoincler-73', air still uiid tho sun ehinin:; brightly, » 

■ meteoric body or great siic and brilliancy was obscn-cd throaithout a iorgo 

I portion of Western Sew England and Easiom New York, and which, cxplod- 

I 1b)- vkiionlly, throw down lo the earth at leui one fhiEmont of IM mut, la 
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4Ui AXKL'AI. OV eClENTiriC DISOOVEKY. 

The main forM eonnoriod wlih tlilg ItneresUnf; phcnomonan, colU"li.'<l Trrna 
nnmvruiis bdiI wUIdI}> Bc|i«mtal oliscrveiv, riro as follows ; Uy Dlmtrvcn, 
f^Hntlly, north of Albuny, tho motuor Ik <li«rribBd v npimTinj: in ibe 
■outti-coit, nt nil elcvHilon of from 43° lo U0°; ihcnco pnucd nt|>)i]|; to iha 
Gouth, and (lleajipi'aruil a liltJe viM of south al an plcvaiion of (Yoin 10' to 
10". Its coBrso, throBKbout lu visible range, vat morhcd b}' a licavj' [nun, 
or trail of smoke, which continued vislbte for some little ilmu alter tiuMnelcor 
iMdf had dilappearad; and, al two or three poinw In Its cooree, laii^ rot- 
umca of imokB were oliaerved to form, us if the result of lUFCcative explo- 
■loni. These volnmcB of cmoki! woiv noticed to be in a statu of griNU afEi- 
taliiill, and in sizo wers compared to the cloud of smolio producuJ bf tbo 
dischu'gD of a six-pounder. 

To 'oI||BrToni. generally, south of Albany (tircntj mile* distant, or tnorc), 
tlie mvtuor was lirst se«n lu the nonli-eaxt. anil disappeared in the norlb- 
wcst, — a flict which indicates the path of [lie body to have been lieaHjrcofi^ 
ddont with the parallti of Alhany. 

A fbw momciiu after the diisappeRrance of the meteor, — the lapic of tima 
being variously Mllraatod, by dilTurcntiy located obscrvcrti, nl (Vom thirtf 
■oconds lo two minutes, — two or thnw loud and nirceuive explosions or 
reports WCib lieatd, occoinpanled with prolonged echoes, and a vjoluni am- 
CUBsion. The»e sounds have been eompared by »ome lo sharp nnd hearj 
peals of thunder, to the report altendinj; Ibe explosion of a powder-mill, oc 
tteam -boiler, and also to Ihc heavy mmblluR of ajrinites crossing a bridge. 
In the city of Troy, the concussion and jorrtnu was safllcienlly Inlcns« le 
inggusE, generally, (ho idea of an enrtliquske; people walkinj; the tlreell 
Involuntarily Mopped, and fbr a moment nearly every oeeupation waa 
pended. At Schaehticoke, N. Y., and Rcnnin^n, Tt., where 
tie In operation, the report was referrrHl to exploiloni at Ibe works; and U 
the former place, when the manners oT (he works aKVctalneil lliat no explo- 
sion of mills hail taken place, cither in their own to 
Ihoy at once concluded that a train of powder-wagons, whieh snuted 
bottn pi^vlously for Troy, had blown up on the road, anil mnsonsen wen 
Mt once despalc^ied In search of information. At Eagle Bridge, on the Traf 
knd BennIn(;ton Railroad, the conensaion was ()>relble enouEdi to Jar tte irfn- 
dowi and ihake tho seats of a crnln of cars in motion. Al Grecnbnsli.oppo- 
silc Albany, numbers of poople nLshcd to the docks, ander the supposHfrnt 
that a passine: steamboat had exploded her tmiier. The noin and nunnMriDn 
also appcAT to have been noiiral, to nenrif an equal extent, at point* sistjr 
miles east of the Hudson; wliile Hid whole area over whleb llie sound U 
poslllvcl.v known to have been hoard with distinctneiis, was upwards of tint 
UinnBand si(nare miles. 

Tho area of country, on the other'hand.fver whish the meteor waa asni^ 
was, as mishthave been expected, mucli loiiier than the area ovur which fbt 
explosions were heard, beini;, nt least, equal to six ihottiund square milM. 
Thai, observations were mode upon it at Uorristown, Lamolle County, Vw 
t, — twenty-Qve miles north of Montpciier, — and at South HanchtMeri 
Connectlcat, a point nearly two hundrod miles soutti; it was also ohsem^ 
at loealltlos west of the Hudson River, and at various points ftma tblRj to 
«ixty miles east of the Ilndaon. Wltbln a mdlas of thirty 
and aouth-oiiai of Troy, it was probably observed by every peison 
doorf, who wai at the time lookint: In (he soutlivrty direction; yul 

I KflfeliAbiU^ of btunon teatimaaj u tB^uia nauul 




n T)C found to bbttc bb lo many important particular?, 
I upparcnl size, purioil of vislbitiC}', dircclion. uUitu Jc, ttc. 

Tlic cttiinatci fonnod of its »lie nre exceedingly discreimni — wme obsciT- 
en comparini; <i lo the sun, or full moon, snd otbere lo a aky-rttckcl, or ibe 
Inmlnous ball projeclod from »"Rom«ii mniUo." All ajrce, hovfcTer, tliat 
it» nppeuraace, emn in HiU lunshine, waa exceedingly biifcht and duzlins ; tbo 
llzhi bcinc at the name Ume of a. rcddlih color. So brigbt, IndHuI. was ii at 
Slrnllbrd, YeimoDt, — a lomlity Denrly one hundred tnllei north or ihc prolv 
able point or explosion, — Itiat lis dislnnce was eBlimatcd as not oxeoedlnK a 
lialf fl mile from ihc point of obtierTBiioD. 

AsinEle fraEmeni only of ihls meteor Ifiposltlrelylcnown to have fallen. 
This was foand in the torn of Bethlehem, Albanr Conniy, N, T., and at a, 
{Mini about icn miles west of the city of Albany. The cireamslnncea ron- 
ncCTed with tbo phenomenon, aa related by tho ilUicrate Daich farmer who 
nolleMl It, are aa foltons : Wblio suindint; in lUo eadosnre adjoininit ills 
bouse, his attention, and that of bis ramily, were atlractcd by a load sonml 
overhead, wbleh aomeirbat resembled Ibundor; atid, a fbw momenta afler, a 
alone atmrk the Bouth-eA«t side of a wnRon-hoasc, and, bounding olT, roiled 
liila the jn<uB. A doE!. lylnj; in Ihe doorway, started np and ran to Ihe place 
where the stone roated. When picked up, immediately after, it was found 
to be qalla warm, and possessed of a snlphurous odor. Tbo fVnitmeni la 
qneilion wai imali — about the slie of a plpson's o^g, and itrcsuiarly shaped. 
Nearly Ihree-foortbs of Its soperScies was covered with a black, non-iufitraus, 
evideally fused cnut, white tho remainder presented the sppeoranpe of a 
fresh fracture, and was of a li^bt-^rny color, and of a |>ntialar, or aeinl-eryi- 
taliine tcitBro. Its romposltion was apparently sllicioufl, and not metallic 
This specimen was bought by tbo Regents of the Slate of New York, anil la 
now deposited in the State Cabinet at Albany. Other rntgmenta are reported 
to have fallen In the vlcinily of the Hudson; but careful inquiry bos, thu« 
far, failed to discover them. 

From [be above Iticis, It seems evident Ibat tho meteor of AugTist 1 1 lb wos 
of imincnsesiic, — prohahly of tons weight,— and thai It exploded vloleolly 
at no grcal dlatanco above tho surface of the earth. 

It is an iatoretting subject of speculation, as to what bccjimc of the other 
fr^moDtsi and also of what the smoke so abundiuitly developed dudhK Its 
M composed. — Editor. 

Mtltor qf Soti, ISrJ), I8SD. — On tho morning of Nov. ISth, about nine and 
~" o'clock, a n^marhablo meteor was seen throughout Soath-cailcm 
>r Enfclnnd, Soulhem New York, at numerous places in New Jersey, and 
k Wublngton, D. C, and as far aouth as Frcdericksborg, Ya. At all lhos« 
yiaces il appears to hare been seen at the same instant of alMoluto time; 
and at all tbe stations north of New York the appearance was almost Iden- 
tfeal. and the direeiion of the meteor was somewhat west of Koalh. 

[n a eomtnnnlcnlioii to Smiauai'i Jonmiil, January 1800, Pruf. E. Loomls 
gives tliv follnwin;; summary of facts connected with Ihc phenomenon. 

" In New York RTid vicinity, Ihe meteor was so brilliant thai, nhhongh 
tho sun was nnclonded nnrl had an elevation of about twenty de^^rees abova 
Ihc horiton, the flash attracted Ihe attention of well-nigh every person who 
happened at that lime to lie looking nearly toward that part of tlio heaveni. 
The apparent dlflmcler of its heud was somewhat less than thai of lliu sun, 
and it liad an appendage like the tail of a comet, several degrees In leuglli. 
Ih apparent path was nearly vertical, with a slight InclInaUon towafda the 
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AKsrAi. or BCiEsnric dibcotvst. 



nwt; «nil the Ipnvlli or Irt vIslWp pMli win r»riim«lT Mlbnatod ft 

a'j". Th" unlini jitrlod of [M I'l'iihlHty diil not exrco! one or iwc 

So «rani1 was liooni «l Npw Tort whk'h muW i™*onnbly b«t nMr^hnt ra 

the melcor. By tnkln); ll>c inmn nf tlie mtlmalvi of ai 

liavD drtermlnpil tlini llie pnlac of tlio boriaon ifIi«« Ihe melror TaniBhrd 

trail Hltont 21° west or sonlh," 

Al Wushlnirlon, D. C, " tbo nppnreiit paih ot the meMof wiu nearly pet- 
psnilimlur to the hoHzon, nnd its point or diwippeiirancowiia viiiiTiatcd mt» 
tonr dPCTces nonli or eoiit. Those lines of Jirectlon, as ohwrvnl M Sfw 
Torit Biiel Wnibinslon, Inieissci ai a point a liiile north of C:>p« 1I»« 
liuumaol) as at enrh of tliette itnilons Ihe apparent path wa* nmrty rcnkal, 
lire artuiilpath mast also Uhyb been nearly Tortlral, »nij the mrteot na- 
douhtodly struck the earth al Mme point not my remote fVom Oapo Sin*. 

"TTiin conrinsion it conflrmed by the repom of the Dieiror llrom JScw 
Jersey. The meteor was (rcneml)y oliwrveil (hroaiihont (he (ODlh«m |Mrit 
of that State, and was eterywhore Bneeeeiloil tiv a toit icmaHiablc pxvlo- 
■ton. At Bceselcy's Point, situated on the Atloniir Orenn, near Ut. WfBt, 
the eoume ot the meteor is snld lo harp been from northeast to *a 
Ii WW attended hy n sndden flath nf ll^hl, and kft behind n caril' 
of a smoky or lij^ht cloudy appearnnee, which soon mnbhod. AhtMl ■ 
minute after the flash, there was lioaixl a serict of terriHc csploslotM, whieli 
were compaiwl to the discbarce of n thousand cannon. Tbe3« ex^osfona 
continued for one or two minutes ; they were very sharp and dlatinrt, nxl 
shook tbo windows and doore of tlio honMn. Th'?tie noises orcai^ionvH rno- 
aldemble alarm, and by «ime were Ihont-ht lo have bceu produced bj" as 
earlhtinakc. 

"From these fans it seems almost certain that the meteor stnidi ll» mith 
■t a point a little north of Cape Hay. As no nnvant of its di«eov«ry, bow* 
■ crcr, bas been recelTed, Ihero is reason ro apprehend that it may hir* dc*^ 
■Tended into water, and prolmbly Into Dchmun] Bay. Analogy wunhl lead 
US to conchide that this belonged to the doss of iron metror«, oT which <in 
have nnmcttmn specimens In our enbfnets, 

"The ^-elocity of this meteor wns very extraordinary. It probably nradt 
the earth at a distance of one handnd and ten miles from WaaT ~ 
fa said to have been Hrat Ken at an elcTalion of 4.T. This wonld nake Ifaa 
leuirlh of its visible path one hundred and ten miles, and it Is mM to llBTs 
described this path In two seconds, (rivinj a reloHlv of (Ifty-llvc 
second, A small portion of this vcIoHty (wren miles per second) nuiy tm 
ascribed lo Ihe earth's attraction, and another portion wna due to tbo n 
of the earth in its orbit, for the earth was movlns ohliquety towards the mo- 
teor; but Ihcte still remains an Ittdepcndenl velocity nearly doab[« cha**^ 
loclty of the earth in its orlitt. The path of ttte mctvor in sp«» « ' " 
Ibcrefore have been a circle wtlh the mn for Its centre ; and lbs ol 
laelty is too f>reat for any elipse or even paratmla; bnt sncli canrhuian» 
must bo leceived with cantlon on account of the Imperftclion of dM oiM 
Tations; fbr If we suppose tbe time of dcicribin^ this path was Ibree m 
onds, the independent vclority of the meteor would not buvti beon tnaek 
greater than that of the c»rth in Its orbii." 

Besides this meteor, there Is lenson to bcliere that other luminom badlM. 
fbll nt different points on tbe momine of Novenit)c- 15ib. at nbeni tbe U 
above «pi<cilled. The maslct of a sloop on the lludwu. sialec. in a coma 
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• bal, stmck lUo walor off Fori WashinEton, very closw lo tho thiseI, 
anil ilisappenrwl with n hlisltlK eounil. A BiraUa/ phunomonon was obscrrcd 
bjr thu ufflcprx ot n slcnnilKtiiC on tbo IIudBon near Albany. At Svit Bed- 
ford, Tour or fi vs luminous bodies were observed to strike the water of the 
harbor, at the tame lime, U a* inanj different points. 

On ttie auliarqaent day, Nov..I^th, a curious phenomenon was noticed by 
Edwnnl T.. Hiseint, of East Klltingly, Conn., and Is thus described by him, 
in a fommunicadon lo theft'eiu Turk Encmiig Posl : 

" On Uie afternoon or Nov. 16th. about three o'clock, I was walking from 
Ihc mill (In K!1lint;ly) to the post-atBce, The day waa cloady, and a mist 
wns slowly setiling over the bills which skirl tbo horizon. A slijrht ciriitlinjt 
ruin wus falling, and I hadjiist opened my umbrella, when I was mtonishcd 
by a loud whiizliiK noise, somewhat Uko that pradnced by a sky-rochet otk 
its l^nilion. I turned my umbrella aside, and looked up, when I perceh-cd a 
phenameDon tliut vei}- much surprised, and I may say, awed mo. Out of 
tlic mist, fh>m the blll-lop, b bright band of flame eeemcd approachin); that 
part of tho upper air under whlnh I stood, and for quite a distant* on either 
BiilB the mist was illutnlned by the 11;;htj but tlic ceutre of the lamiDosltT 
was [nten»:ly brilliant, and very rapid hi Its motion. In a few seconds It 
-was alwvo my bead, and, lo my intense disgust, not very Tar nbovo It either; 
uiiU I was enveloped In a sheet of milky-white lleht, and hot'ame Benslble 
of a very noisome smell, something between that of very coarse bumin{; 
lirimslone and soorf^rilc. I followed with myeye« the courHaofthe ccntn 
of the bed of light, which passed Just above tho mill, and doscribini; a para- 
bola, dcAccnded to the enrtb, with a terrific explosion, about half a mile off. 
Business inicrvenlnsTi It was an bnur and more before I could go In scardi of 
tho exploded aerolite ; and when I reached the spot whoie I hail obsared it 
fall, I was pctriQod with aflonlshment to perceive no trace whaterer of lu 
presence." 

OS TBE spora ok the sun. 

Father Seccbl, of the Obacrvaiory at Rome, has recently published bU 
rasoarcbes on the spots upon the naa's di«k. lie commences by supportinic 
the opinion entertained by Wilson, acconllng to whom the fbeblcr Ibiht of 
the penumbrte depends, at Icaat partly, on tbo dlflTerent angles of the sor- 
fucea emitting that tight. He says "at leact partly," because we mtist 
make allowance for the striated formaiton of tlie edges of the spots, or 
pcnumbrie, which is now calablisbcd. Closer observation, aided by more 
powerful instruments, has proved that tbo pcnumbrie are composed of 
extremely One, brilliant fltamenls, whoso light equals that of the luminous 
solar envelope, or pAnf«phfre ; but In consequence of Ihc black lines which 
separate them, the total effect Is that of half-lints. Foworful Instrumenta 
hare also enabled Father Secchl to discover in the darker portion of ihe 
spots semi-transparent veils, to which he gives the name of cirri, or clouds. 
lie atiribntes them to some irruption of luminous matter bavinK tbo flla- 
menloua aspect of tbe pcnnmbre. Wllfon's theory suppo-sea a real dcpm- 
sion of level in the solar spots, and Father Seccbl baa accordingly atlemptol 
to measure this depression, and has arrived at the eonclnslon that the aolar 
phoiodpliere does not eiceed half, or even onc-third, of the earth's diameter 
III Itiii'kncss. This would give a depth equal at most lo the two-hnndrcdth 
or the son's diameter; but, notwithstanding the smallncsa of this estimate, 
Scecbl bulIoTcs he is not fiir IVom tho tiuih, and he lMb!& i.tan tnn^iaBi. 4!*i- 
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rupllon of tbo lumlnons cnvclopo in t>e \Ue\t Bll crtilCDCo of iu rompar 
(lilnnctt. He fonsiilcra thai tba faculic aro oiilj Uio crests of parts ol 
pSolOBpbore which are ciuvated above the eenemt level. Aceonlinx M 
hypothesis, the facnln are only mora IddiIdoiu rotniivfilj' to llio darker {■ 
tloiu near (he edini of the aolar disk. Farthormore, he has airlvvd at 
concltuion that the penumbra of a spot near the centro, bcbo with a ft 
power, doc» not appear la reality to be blackor than the portions of the 
near Iho ed^v. the li^rht from which la little more than half that of the brO' 1 
llant central parts. From ibia be infcn thai the lower strata of Ibc toloc | 
■imMpbcro miuc cxurt an enormous power of absorption, and prudnn • 
great Uiinlnotion of llj-ht In the Inlorlor of the caTlty formed by the pboift- 
sphere. LdhiI/, Father Scechi bas eslablished, in a manner satUfanory lo 
himself, from ilrawin(» of the positions and Ibrm of numerous spots, lb*l 
the erenler number of Ihc (Hrnlai show thrnnselTpa in the regions wbere A 
spots appear, namely, above and hclow the equalorlal sonc. Tliet« ll 
thcrclbrc, reason lo suppose, Ihnl, compared with Ihc tropical regions, tM 
solar equator enjoya a dcfnve of calm similar to that which esisia In ll 
correspond Inic pnrt of the torrcslrinl ntmoiiphore. This latter fhcl ogto 
admirably wilh the obserrstions of Carrini^ton, who was Ihe flwl to noth 
the morion, In opposite dirccllona, of llie spots eilualed above and below tl 
solar eqnator. Father SeochI ronniiliin thut the influence of tli« tpou ll 
towards raising the temperature of the earth. 

UAXTTELL'S THEORY OF SATCUK'S RINGS. 

Prof. Maswell, of England, in a recenl treatise on the tlabillt7 of d 
motion of Satum'a riniis, which gained [ho Adams prize at Cambrhlfn ll 
1Sj6, Kirca on tlie follawint; as the nwuli of his investlRatloiia of tho talijcet 

" The result of llio mechanical theory is, ibat tbo only system of rtng 
which can oxbt ia one composed of an indefinite number of unconawM 
partlcleB ravoWinic round tbo planet with different velocities, aMmnllng ■ 
their reapoctive distances. These panicle* may be arranged in s«<M a 
lurrew rin^, or they may move through each other iiregrilatly. Wean 
not able to OHccnnin by ohsorvaiioa the consiicnrion of the two otiter dtvb 
tons of the ayalem of rlnKs; but the inner rinc la certainly transpatwit. M 
tke limb of Sntam han been olHcrred through it. It is also certain thtf 
thouKh the spnec occupied by the rine Is transparent, It is not throvgtl tb 
material parts of it that Sntum was aeen, for his limb wis obscrred withM 
diacortion ; which shows that tbero was no refVaction, and theretbr« ttiml tlN 
rays did not pnsa through a medium at all, Iml between the solid or HqnN 
pattidea of which the ring is composed. Hero, then, we have an opUeri 
argument in favor of the theory of independent panicles as the muoiol 41 
the rings. The two outer rings may be of the same nature, bill so ex 
cecdinicly rare tbni a ray of ll^lit can pass through the whole iblckOM 
without encounleting ono of the particles." 
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VALUABLE TEXT-BOOKS. 

PBINCIPIiES OF ZOOIiOaT; Toachiag the Structure, Development, Dis. 
tribuUuii, aihi Natural Arraiiifcmeut, of the Races or Ani&als, liviug aud extinct, 
Willi uumuruuA lUustratiuu^. Fur the use of Schools and Colleges. Part I. Cux- 
rAUArivs PuYdiuLuur. By Lotki Aoissiz and Acgcstds A. QouiJ>. llevised edi> 
tiuu, limo, cloth, $1.00. 

** It Is not a mere book, but a work — a real woik in the fbrm of a book. Zoology ia an Interesting 
fcience, and here is treated with a masterly hand. It is a work adapted to colleges and schools, and 
no yuung man should be without it." — ScieiUiJic American. 

" Tlds work places us In putfiuMiuu of intormatlon half a century in advance of all our elementary 
works on this suhject. . . Nu work of the same dimensions has ever appeared in tlie English ka- 
guuge containing so much new aud valuable information."— Paor. J amks Hall, AUxmy, 

" The best book of the kind in our language."— Cftrtstom Exaatuter, 

PBIKCIFIiES OV ZOOIiOaT, PABT II. Systematic Zoology. In 
preparation. 

THE ETiFiMViU'TS OF GEOIiOaT ; adapted to Schools and Colleges. TTith 
numerous lUustrutious. By J. U. Looms, President of Lewisbuiif University, Pa. 
12mo, ck>th, 75 cts. 

" It Is surpassed by no work before the American public.**— Jf. B. Anderaout ZL. />., Prt$klemi 
Mochctler Unii-ersity. 

** This is jukt such a woik as is needed fur our schools. We see no reason why it should not 
take its place as a text-book iu all the schools iu the land." — 3*. Y. 0'.jterver. 

" Admirably adapted for use as a tuzt-book iu common schools and academies." — CongregaHow 
alist, Loiton. 

ELEMENTS OF MOBAIi SCIENCE. By Fbancis Watland, D. D., late 
President of Brown University. 12mo, clotli, $1.25. 

MOBAIi SCIENCE ABBIBGED, aud adapted to the use of Schools and 
Academies, by Wxn Author. Ilalf morocco, 50 cts. 

The same, Cheap School Edition, boards, 25 cts. 

This work is used in the Boston Schools, and is exceedingly popular as a text-book wherever tt 
has been adopted. 

ELEMENTS OF POIiITICAL ECONOMY. By Francis Watlasd, 
D. 1). 12mo, cloth, $1.25. 

POIjITICAIj ECONOMY ABBIDGED, and adapted to the use of Schools 
and Academies, by the Autliur. Half morocco, 50 cts. 

•* It deserves to be introduced into every private family, and to be studied by every mon who 
has an interest in the wealth and prosperity of his country. It is a subject little understood, even 
prn(!tically, by thousands, and still less understood theoretically. It is to be hoped this will form 
a cbss book, and be fuithfhily studied in our academies, and that it will And its way into every 
faintly library ( not there to be shut up unread, but to aflford rich material for thought and discus- 
sion in the family circle."- Puritan Recorder. 

All the above Works by Dr. Wayland arc used as text-books in most of the colleges and higher 
schools throughout the Union, and arc highly approved. 

f • * 

IT O. if L. keep, in addition to works published by themselves, an extenst{)e assort^ 
ment of works published by others, in all departments of trade, Vihich they supply 
at publishers' prices. They invite the attention of Booksellers, Travelling Agents, 
Teachers, School Committees, Clergymen, and Professional men generally (to whom 
a liberal discount is uniformly made), to their extensive stock. Copies of Text-books 
for examination will be sent by mail or otherwise, to any one transmitting owi 
BALF the price of the same, (jzr Orders from any part of the country promptly 
attended to with faithfulness and despatch.. (33) 



